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Abstract

A humidity sensing device based on a new humidity sensing principle is designed and

fabricated in this study. The silicon thermopile is consisted of 25 couples of p-type diffused
layer/Al strips. The internal resistance and the Seebeck coefficient are 300 k and 5374V/K.
respectively Fabricated sensors showed linear response characteristics proportional to

relative humidity changes with a sensitivity of 9#V/%RH in the range from 20% to 90% .
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P : heat flowing through the thermopile(W)

mk P (3)

T

R, : thermopile internal resistance(£2)

k : thermal conductivity(W/mK)

[ dejdt

de : equivalent electrical sheet thickness(m)
dt : equivalent thermal sheet thickness(m)
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Schematic diagram of heat transfer
for the fabricated device.
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Fabrication Process of devices.

(a) heating source,

(b) silicon thermopile.
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Fig. 3. Construction of devices.
(a) top view of thermopile,
(b) cross section of thermopile,
{c) whole structure of devics.
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of thermopile.

items values
materials p-Si : Al
dimension of strips, /m 10 x 2000
number of couples 25
sheet resistance, Q/o 250
internal resistance of
thermopile, kQ 300
Seebeck coefficient of 547
a couple, AN/K
thermoelectric power
of a thermopile, mV/K 13.7
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