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Humidity Sensing Properties of lodine-doped PPA Thin Films
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Korea university

Abstract - A capacitive humidity sensor is
used as a test device to characterize the
performance of iodine doped polyphenylacetylene
(PPA) thin films in relative humidity sensing
application In comparison with undoped PPA
thin films. the iodine doped PPA films showed
higher sensitivity(0.19pF/%RH), better
linearity(4.2%¥F8), much lower hysteresis and
lower temperature coefficients(0.043~ 0.067pF
/C) over a wide range of relative humidity.
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Fig.1 Synthetic scheme for the polymerization
of PPA.
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(a)Phenylacetylene(monomer).
Fig.2 '"H-NMR spectrum of PPA.

(b)Polyphenylacetylene(PPA)
Fig.2 (Continued)
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Fig.3 DSC thermogram of PPA at heating rate
of 20K/min.
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Fig.4 Cross section and top view of the PPA
humidity sensing structure.
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Fig.5 Capacitance vs. relative humidity
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Fig.6 Hysteresis
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Fig.7 Capacitance vs. relative humidity
for different temperatures.
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Fig.8 Time responses of the PPA thin films
upon exposure to different relative humidity.

4.8 B

Polyphenviacetylene(PPA)E ol &% H71AEY
Ao ZEEAHLS vAHYE LxoEH] e g2
“H-g A B =RAME oleg BARE AME
22 AALEY  jodine-doped PPA ¥ HFEAME
A2 st jodined FZo wWE #AEEA His 1
Fetgh PPA:lodine=1:0.5 Al89 2%, undoped
pradtetel Hl&, EFAFASIL FUIEFE(120Hz—
10kHz) ®lHAEe =2, oz Une
0.014pF/%RHE % FAxn, =Z g2gAlse 3
t}. 83 PPA : lodine=1:1 ut=le] A%-&, RE &
3 Fagola] ¥R dgel ZA MAMENn, A=t
0.19 pF/%RHE #A3 F71atfch. 53] sl
e BRE 3 Fosd gig] A9 04 7rhg I
St e, gl WS #stn. PPARES] o
9g =4 Ju4e & o Adaw eERAo ol
of Aod, HaEFTAMARRZ AbEo] sHgsittn 4%
gt

(# g #
[{1JE. C. M. Hermans,"CO, CO2, CH4 and H20
sensing by polymer covered interdigitated electrode
structures,” Sensors and Actuators, vel.5, 181-186,
1984,
{2} A. Furlani, G. Tucei . M. V. Russe, A. Bearzotti
and  A. D’Amico, “Thin films of iodine-
polyphenylacetylene as starting materials for
humidity sensors.” Sensors and Actuators B, vol.7,
447-450, 1992..
(3] A. Furlani, G. lucci . M. V. Russo, A. Bearzotti
and A. D’Amico."lodine-doped polyphenylacetylene
thin film as a humidity sensor.,” Sensors and
Actuators B, vol.8, 123-126, 1992.
(4] M. Asdente, V. Ottoboni, A. Furlani and M. V.
Russo, The influence of  humidity on the electrical
conductivity of iodine doped polyphenylacetylene.”
Chemtronics, vol. 5, 75, 1991.
(5) A. Furlani,M. V. Russo,A.M Cianciusi, F.Bruno,
R.Mercuri.A.Paoletti and A. D Amico.”FeCl3 doped
polvacetylenes:humidity and temperature dependence
of electrical conductivity.” Chemtronics. vol.3. 239,
1988,
[6]F. Cataldo, "A New Method of Synthesizing
Polyphenylacetylene”, Polymer International, vol.39, 91-99,
1996.

~ 1563 -



