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Study on the Effect of the Electrode Structure of an ITO Nanoparticle Film
Sensor On Operating Performance

Sangsu An', Jacha Noh', Changhan Lee', Sangtae Lee’, Dongmin Seo’, Moonjin Lee’, and Jiho Chang"*

Abstract

The effect of the structure of an ITO nanoparticle film sensor on its performance was studied. A printed ITO film (P-ITO film) was
fabricated on a flexible polyethylene terephthalate (PET) substrate, and the contact resistance of the electrode and sensor response
change were clarified according to the detection position. The contact resistance between Ag and P-ITO was observed to be -204.4 Q
using the transmission line method (TLM), confirming that a very good ohmic contact is possible. In addition, we confirmed that the
contact position of the analyte had a significant influence on the response of the sensor. Based on these results, the performance of the
four types of sensors was compared. Consequently, we observed that 1) optimizing the resistance of the printed film, 2) optimizing the
electrode structure and analyte input position, and 3) optimizing the electrode area are very important for fabricating a metal oxide

nanoparticle (MONP) sensor with optimal performance.
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Fig. 1. Fabrication procedure of printed ITO nanoparticle film sen-
sor. (a) is PET sub, (b) is Cleaning Sub, (c) is Printing ITO,
(d) is Thermal treat in 100°C, (e) is Printing Electrode, (f) is
Thermal treat in 80°C, (g) is -V measurement, (h) is Droplet
measurement, (i) is Dipping measurement.
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Fig. 2. Four types of printed ITO film sensors. (a) is point electrode,
(b) is Square electrode, (c) is Parallel ekectride, (d) is IDT

electrode.
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Fig. 3. I-V properties of four types of printed ITO film sensors.
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Fig. 4. (a) Photograph of a specimen for transmission line method
(TLM) measurement, (b) resistance-length variation of TLM
pattern.
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Fig. 5. Sensor response variation according to the droplet position.
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Table 1. Optimization of electrode structure and evaluation of sensor performances

Sensor Iggstf;rllr:e El;raz(;de Sensitivity LOD Lineagity Detection  Sensor response respirelzs()'crime S/N Error [F'S]
type Q] [mm? [OR/0100ppm] [ppm]  [R7]  range [ppm] [at 400 ppm] [sec] [dB]
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