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A study on fabrication of HNS remote sensor module with printed ITO films
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2ok B ATAAE Indium-Tin-Oxide 214 ool 94 A& /s G PAE A 2A9
AFsh $4 FA] wEALS A% Hd WS, hdumTinOxde F A FE
Indium-Tin-Oxide 144 A4 A& AASAZLE )8 ol gstel A/1AYY A ANE AL, AN F4S
Felsh] 9Astel o7l B3t B BN A RS B on AP wake] AQe AP Lol A EANA <
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Azl Asge Helshenh

FAo]: ITO(indium-tin-oxide), 1A=, A 7]1# 38 AA, Arduino, 138312 (HNS: Hazardous and Noxious Substances)

Abstract: In this study, we investigated the feasibility of using printed Indium Tin Oxide (ITO) film as a remote sensor for
Hazardous and Noxious Substances (HNS). To improve the quality of the ITO films, binder mixing ratio, Sn concentration in
ITO, thermal treatment temperature, and printing process conditions were optimized. We fabricated an electrical resistance-type
liquid sensor, and to confirm the sensor operation, the change in resistance in air and seawater was monitored. The change in
resistance of the ITO sensor was explained in terms of reduction reaction on the surface. Further, the sensor was controlled by
Arduino, and the remote data acquisition was demonstrated.
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Figure 1: (a) Resistance of ITO printed films with various

Ep = $E~100% ERp= lw-lﬂl!i_

ITO:binder mixing ratio, and the reproducibility of ITO paste
with various ITO:binder mixing ratio, (b) 1:1 ratio (Rp =
98~100%), (b) 1:2 ratio (Rp = 100~101%), (c) 2:1 ratio (Rp
= 73~76%).
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Figure 2: Resistivity of ITO films with various Sn

composition. Rectangles indicate the resistivity of as-printed
samples, while circles represent the resistivity of annealed ones
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Figure 3: Resistivity variation of ITO (Sn = 10wt.%) film

annealed at the elevating temperatures.
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Figure 4: (a) The HNS sensor module with ITO sensor head
and Arduino board as a driving circuit. (b) Resistance varia-
tion of ITO sensor head, under the applied bias of 5V.
when it made a contact with an electrolyte, abrupt resistance
variation was observed, (c) Arduino output signal of the ITO
HNS sensor module. The output signal was sampled by the
ratio of 5V per 1023 steps.
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