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INTRODUCTION RESULTS & DISCUSSION

The fast evolution of smart and adaptive energy systems has a) X-Ray Diffraction
Intensified the demand for multifunctional materials capable of
Integrating energy storage, memory, and reconfigurable ZnO (002)

behavior within a single platform. |In this context, 2n0:Mg
memcapacitive systems have emerged as a promising class of
components that combine capacitive functionality with memory
effects.
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In this work, we investigate memcapacitive behavior in thin-film
devices based on zinc oxide (ZnO) and magnesium (Mg).
Magnesium Is Introduced as an active material to modulate 5
dielectric response, defect density, and interfacial polarization
through different structural configurations, including layered
and mixed thin-film arrangements.

This study establishes a materials-driven approach toward b) Frequency Res onséaxe;r;ef)sis
adaptive energy interfaces, where energy storage and memory - L Freweney
functionalities coexist within flexible platforms. Such devices e B [ e PN [ (1711 [ ([T T [Tl
are highly relevant for low-power electronics, neuromorphic 2 el
systems, wearable technologies, and intelligent energy-aware = )
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All films were fabricated using sputtering techniques, allowing : :M/‘\’W === I
precise control over thickness and deposition parameters. “{%f Mg e
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CONCLUSION

ZnO-Mg thin films were successfully fabricated by sputtering,
producing layered and mixed configurations with frequency-
dependent electrical behavior. FRA and |-V results suggest
Characterization i\ interfacial polarization, charge-storage effects, and hysteretic
response, indicating the potential of Mg-modified ZnO films as
memcapacitive-like devices for adaptive energy interfaces.
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Future work will focus on optimizing ZnO—Mg configurations,
Improving device stability, and exploring scalable integration
strategies for next-generation smart energy systems.
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