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The continual scaling and performance enhancement of silicon-based integrated circuits have motivated the exploration of
innovative three-dimensional (3D) integration techniques. This work investigates the integration of memristors and thin-film
transistors (TFTs) within the back-end-of-line (BEOL) layers of silicon transistor technology as a promising approach to
achieving compact, high-density 3D architectures. By leveraging the unique memory and switching characteristics of
memristors coupled with the low-temperature fabrication and compatibility of TFTs, this approach aims to enhance device
functionality, improve circuit performance, and reduce the interconnect delays inherent in traditional planar designs. The study
presents fabrication strategies, electrical characterization, and potential applications in artificial neural networks,
neuromorphic computing, Dynamic Random-Access Memory (DRAM) and advanced logic circuits, highlighting the
advantages and challenges of BEOL 3D integration using these emerging devices.
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