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FOREWORD

Dear colleagues,

Welcome to the 61% International Conference on Microelectronics, Devices and Materials,
(MIDEM 2026) with the joint Workshop on Integrated Photonics. The conference continues
the tradition of annual, international meetings organized by MIDEM - Society for
Microelectronics, Devices and Materials. These conferences have consistently attracted a large
number of Slovene and foreign experts, as well as distinguished invited speakers, providing an
opportunity for them to present their activities and research progress to the international
audience and discuss trends and problems related to their fields of work.

This year, 50 regular contributions and 7 invited lectures will be presented over the three days,
from September 28th to September 30th, 2026. Conference contributions are grouped into the
following sections: Materials, Technology and Devices; Thin and Thick Films; Sensors and
MEMS; Integrated Circuits and Electronics; Optoelectronics; and the Students Section. On the
second day of the conference, the Workshop on Integrated Photonics is organised.

We would like to express our gratitude to the invited speakers and contributors of regular papers
for their valuable scientific contributions to the conference sessions and the workshop. The
members of the International Scientific Board are gratefully acknowledged for their active
support of the conference. We also thank all the Session Chairs and the members of the
Conference Organising Committee, who did their best to make the conference a success.

We hope that you will remember this event, not only for the importance of the papers and
discussions, but also for the new friendships and the pleasant memories of the country.

We wish you a pleasant stay in Ljubljana and in Slovenia.

Matija Pirc, conference chairperson and
Andraz Debevc, workshop chairperson
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ABSTRACT

© 2026 by Giovanna Canu
licensed under CC BY 4.0
(https://creativecommons.org/licenses/by/4.0/)

Flexible composites for energy storage and harvesting:
how material design and processing affect functional
properties

Giovanna Canu

National Research Council of Italy — Institute of Condensed Matter Chemistry and Technologies for Energy (CNR-
ICMATE), via De Marini 6, 16149 Genova, Italy

Flexible ferro/piezoelectric polymer composites are promising materials for wearable and deform-
able electronics, where mechanical flexibility must be combined with high functional perfor-
mance. In particular, composites based on PVDF (poly(vinylidene fluoride)) and ferroelectric per-
ovskite fillers combine the flexibility, chemical stability and high breakdown strength of polymers
with the enhanced dielectric and electromechanical response of ceramic inclusions. These mate-
rials are investigated for energy harvesting and storage, as well as sensing and actuation applica-
tions.

The functional response of PVDF-based composites is strongly governed by processing, the qual-
ity of the interface between the dissimilar materials, and the overall microstructure. Filler size,
morphology, dispersion, and volume fraction affect the dielectric and piezoelectric properties of
the composite, while also promoting the formation of the polar 3-phase of PVDF, the polymorph
with the highest dipole moment. The various processing routes, including advanced manufactur-
ing techniques, critically influence filler distribution, phase content, and interfacial interactions,
ultimately controlling macroscopic electrical behavior.

This contribution will review the effect of processing on the materials properties relevant to ap-
plications and recent advances in the microstructure engineering of ferro/piezoelectric polymer
matrix composites, with emphasis on interface design between polymer matrices and inorganic
nanoparticles. Surface modification strategies, including oxide-shell coatings, are discussed as ef-
fective approaches to tailor local electric field distribution and optimize composite performance.
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