"m Check for updates

Journal of Sensor Science and Technology
Vol. 33, No. 2 (2024) pp. 86-92
http://dx.doi.org/10.46670/JSST.2024.33.2.86
pISSN 1225-5475/eISSN 2093-7563

of 7|B3 M Ato|o] MEt2fo| MIo| LHPNO| O|X= Y
QI ol M YA Ot EH

Effect of Adhesion Strength Between Flexible Substrates and Electrodes
on the Durability of Electrodes
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Abstract

Flexible electronic devices are exposed to repeated mechanical deformation; therefore, electrode performance is an important element.
Recently, a new technology has been developed to improve the adhesion strength between polymer substrates and metal thin films
through the cross-linking reaction of bovine serum albumin (BSA) bioconjugation proteins; however, additional performance evaluation
as an electrode is necessary. Therefore, in this study, we investigated the effect of adhesive strength between a flexible substrate and a
metal thin film on the performance of a flexible electrode. Cracks and changes in the electrical resistance of the electrode surface were
observed through outer bending fatigue tests and tensile tests. As a result of a bending fatigue test of 50,000 cycles and a tensile test
at 10% strain, the change in the electrical resistance of the flexible electrode with a high adhesion strength was less than 40%, and only
a few microcracks were formed on the surface; thus, the electrical performance did not significantly deteriorate. Through this study, the
relationship between the adhesion strength and electrical performance was identified. This study will provide useful information for ana-
lyzing the performance of flexible electrodes in the commercialization of flexible electronic devices in the future.
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Fig. 1. A schematic illustration of fabricating NFE(Non-treated flex-
ible electrode) with low adhesion strength and BFE(BSA-
coated flexible electrode) with superior adhesion strength
between PI substrate and copper thin film
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Fig. 2. A image of outer bending fatigue test (A) specimens held in
metal grip, (B, C) specimens folded

Fig. 3. A image of (A) tensile test (B) specimen
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4. A graph of the initial and final resistance of NFE(Non-treated
flexible electrode) and BFE(BSA-coated flexible electrode)
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Fig. 5. A graph of changes in electrical resistance of NFE(Non-
treated flexible electrode) and BFE(BSA-coated flexible elec-
trode) after outer bending fatigue test
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Fig. 6. SEM image of the copper thin film of (A, C) NFE(Non-
treated flexible electrode), (B, D) BFE(BSA-coated flexible
electrode) after outer bending fatigue test
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Fig. 7. A graph of changes in electrical resistance of NFE(Non-
treated flexible electrode) and BFE(BSA-coated flexible elec-
trode) after the tensile test
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