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Title:
Harnessing the Promise of Nanomaterials for Future Electronic Devices

Abstract:
Recent advances in the field of two-dimensional (2D) materials have generated significant interest in using layered materials in electronic devices and sensors. Over the past decade, many new 2D materials have emerged, expanding research opportunities in 2D materials and their device applications. To better understand these novel material systems, studying them through modeling and simulation is crucial, as the current understanding of 2D materials and devices is still limited due to many barriers in direct experiments. This talk will highlight how engineering and optimization processes can tap into the potential of nanomaterials in developing future electronic devices. 
During this presentation, I will discuss three key topics: (a) multi-level simulation for nanoelectronics, (b) strain engineering, and (c) negative capacitance (NC) devices. I will demonstrate how strain engineering and thickness manipulation can alter the electronic bands of 2D materials and improve their device performance. Additionally, I will introduce a state-of-the-art computational framework for NC device simulations, explain its basic operation principles, and discuss device design strategies for optimizing performance for various target applications.
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