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Development of Free-standing Single Domain Ferroelectric Films

Toward Fast Response and High Sensitivity of Non-contact Sensors

Tomoaki Yamada
(Nagoya University)

Abstract :

In this study, we aimed to fabricate single domain ferroelectric Pb(Zr, Ti)O; (PZT) films by
utilizing the lattice and thermal mismatches between film and substrate, and exfoliate them by
dissolving the inserted sacrificial layer in water to achieve the free-standing PZT films. The
sacrificial layer of Sr;Al:Os (SAO) was deposited on SrTiO; (001) substrates by pulsed laser
deposition followed by the electrode layer of SrRuO; (SRO) and the ferroelectric layer of PZT.
All the deposited films were epitaxially grown on the substrate with cube-on-cube relationships. It
was found that the deposited films have an a/c-domain structure, and the a-domain fraction
decreases down to 1.7 % with increasing the deposition temperature up to 610 °C. The film was
successfully exfoliated from the substrate by keeping it in water for one day and then transferred
onto a polyimide tape although the cracks were introduced at intervals of a few hundred
micrometers. The pyroelectric response was measured by using the other ferroelectric films on the

substrate due to the limitation of the clack-free area on the free-standing films.
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