MECHANICAL BEHAVIOR OF ANNEALING-INDUCED BLISTERING OF
ATOMIC LAYER DEPOSITED ALUMINA-TANTALA THIN FILMS
Helle-Mai Piirsoo', Taivo Jogiaas', Zahra Jahanshah Rad?, Mikko Miettinen?, Pekka Laukkanen?,
Kaupo Kukli!, Aile Tamm!

UInstitute of Physics, University of Tartu, W.Ostwaldi 1, 50411 Tartu, Estonia
2 Department of Physics and Astronomy, University of Turku, Vesilinnantie 5, 20014, Turku,
Finland
e-mail of presenting author: helle-mai.piirsoo@ut.ce

Beams and cantilevers of microelectromechanical systems need to withstand mechanical bending
while maintaining their other functional properties, like high conductivity or resistivity [1].
Proposed method to increase the flexibility of brittle ceramic thin films is wrinkling, which has
shown to improve the bending fracture strain of indium tin oxide film [2]. Atomic layer deposited

AlOs3 thin films are known to
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study, the effect of annealing after annealing 10 min in air at 700 °C.

environment and layered structure on the blistering of thin films were investigated. It was found that
blistering occurs in a different temperature range in high vacuum conditions compared to
atmospheric pressure. When layering alternately Al,O3 with Ta;Os films, planar density of blisters
is affected by the thickness of a single layer. Multilayered structure of Al>03-Ta>Os thin film also
affects its mechanical hardness [4]. Thin films, which consisted of Al,03-Ta>Os mixture rather than
distinct layers demonstrated blistering, too. It could be possible to modify the flexibility and
hardness of oxide thin films by changing the single layer thickness and applying annealing
treatments in different environments.
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