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Abstract 
Neuromorphic computing is an emerging technology that aims to overcome the limitations of the von Neumann 
bottleneck by taking inspiration from our human brain. Nevertheless, designing neuromorphic computing 
devices and hardware that can tackle vast quantities of information and offer sustainable, power-efficient 
computational methods possesses several challenges, such as enabling devices to efficiently mimic synapse, 
neuron, and non-linear information transmission processes. To address these challenges, low-dimensional 
materials have emerged as an important family of materials due to their superlative physical properties and 
mixed-dimensional integration capability. In this seminar, I will discuss state-of-the-art opportunities offered by 
low-dimensional materials for neuromorphic computing. First, I will introduce unprecedented quantum synaptic 
devices, stochastic neuron devices, and mixed-kernel devices that we developed by harnessing the unique 
properties offered by low-dimensional materials. Second, I will elucidate our efforts to interpret the unique 
quantum electronic states in our material system, which lead to novel computing functionalities. Finally, I will 
highlight the potential of making eco-friendly neuromorphic computing hardware with little manufacturing cost 
and low-energy consumption by scaling our efforts from building single devices towards circuit-level integration. 
I will discuss our efforts in exploring an interdisciplinary path that connects the study of low-dimensional 
materials, devices, circuits and algorithms together. 
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