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The convergence of nanotechnology, biotechnology, information
technology, and cognitive sciences has led to the rapid advancement of
artificial intelligence and machine learning technologies. In this regard,
the demand for more advanced computing capabilities of devices has
increased significantly. Neuromorphic computing has attracted increasing
attention as an emerging computing paradigm. Inspired by the functioning
of the human brain, this technology mimics the behavior of neurons and
synapses to enable efficient and low-power computing. One of the keys to
realizing neuromorphic computing is developing a reliable synaptic device
that can modulate and maintain the connection between interconnected
neurons. Implementing physical devices with synaptic characteristics is
essential for building the hardware foundation for neuromorphic
computing systems and is crucial for the advancement of this field.
Memristors, as emerging memory devices, show remarkable efficiency in
neuromorphic computing due to their low power consumption.
Nanomaterials, due to their dimensional similarity to neurons and the
ability to create complex circuits on a small chip, can improve the
performance of memristors, including efficient resistive switching with
fast response, increased storage density, and low power requirements. This
article first introduces the concept and structure of memristors, and then
the contribution of each of information technology, biotechnology,
nanotechnology, and cognitive sciences in the creation and development
of memristors is reviewed. Finally, existing challenges such as instability,
variability, and scalability, and future research prospects, including
bioinspired and quantum-enhanced neuromorphic systems, are discussed.
In summary, this article reviews memristors from the perspective of the
convergence of science and technology.
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. Hebbian Learning
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. Plasticity

. Dynamic Causal Modelling (DCM)
. Predictive Coding

. Free Energy Principle

. Long-Term Depression (LTD)
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