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Abstract: Commercialization of flexible OLED displays, such as rollable and foldable displays, has attracted tremendous
interest in next-generation display markets. However, during bending deformation, cracking and delamination of thin films
in the flexible display panels are the critical bottleneck for the commercialization. Therefore, measuring mechanical
properties of the fragile thin films in the flexible display panels is essential to prevent mechanical failures of the devices.
In this study, tensile properties of the metal and ceramic nano-thin films were quantitatively measured by using a direct
tensile testing method on the water surface. Elastic modulus, tensile strength, and elongation of the sputtered Mo, MoTi
thin films, and PECVD deposited SiN, thin films were successfully measured. As a result, the tensile properties were
varied depending on the deposition conditions and the film thickness. The measured tensile property values can be applied
to stress analysis modeling for mechanically robust flexible displays.
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Fig. 1. Experimental setup. (a) Construction of test instruments.
(b) Strain measurement by DIC method.
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Fig. 2. Procedure for specimen fabrication. (a) Deposition of thin
films. (b) Dog-bone patterning using femtosecond laser
(scale bar = 500 pm). (c) Cross-section view of the
deposited specimen and dimension of the patterned dog-
bone shape.
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Fig. 3. Procedure for tensile test on water surface. (a) Peeling of
the specimen. (b) Removing the neck support. (¢) Etching
of Cu sacrificial layer. (d) Tensile test on water surface.
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Fig. 4. Stress-strain curves of 305 nm-thick Mo nano-thin films.
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Fig. 5. Stress-strain curves of 110 nm-thick MoTi nano-thin films.
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Fig. 6. Stress-strain curves of 117 nm and 202 nm-thick SiN, thin
films.
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Fig. 7. CCD camera images of the fractured 117 nm and 202 nm-
thick SiNy thin films and OM images of each surface
showing blistering phenomenon.
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