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Aurelian ROTARU

Faculty of Electrical Engineering and Computer Sci. &
Research Center MANSID, Stefan cel Mare University,
Suceava, Romania

Charge transport properties of bistable
molecular complexes and their integration

into nanoelectronic and spintronic devices
1:30pm - 2:30pm (Salle des théses GR L 0130 - Grandmont - Tours)

Multi-Spin crossover (SCO) complexes are a prominent class of molecular materials exhibiting reversible
transitions between low-spin and high-spin electronic states under external stimuli such as temperature
or electric fields. These transitions are accompanied by significant changes in molecular volume,
electronic structure, and transport-related properties, making SCO systems attractive for nanoscale
sensing, memory, and adaptive electronic devices [1]. A key challenge in this field is the reliable electrical
detection and integration of molecular spin-state switching into solid-state electronic architectures [2]. In
this seminar, | will present recent advances in the electrical sensing and device-level integration of SCO
materials, focusing on broad band dielectric spectroscopy [3], tunnel diode oscillator (TDO) technique
[4] and organic field-effect transistor (OFET)-based platforms [5,6]. We discuss how thin films and
composites incorporating SCO complexes can be coupled to organic semiconducting channels, enabling
the transduction of molecular spin-state transitions into pronounced electrical responses. In particular,
spin crossover-induced mechanical strain and interfacial effects are shown to modulate charge transport
in the transistor channel, leading to reproducible and reversible current variations. The presented results
demonstrate that SCO-related spin-state switching can be efficiently detected using standard electronic
readout schemes, without requiring direct charge transport through the molecular layer. This indirect
sensing approach enhances device robustness and compatibility with existing organic electronic
technologies. These findings establish SCO-OFET hybrid systems as a versatile platform for exploring
spin-dependent phenomena at the nanoscale and open new perspectives for multifunctional electronic
devices combining molecular bistability with scalable semiconductor technologies.
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