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Abstract 

With the advent of Big Data and Internet-of-the-Things, massive data needs to be processed and stored 

within a short timeframe. This exacerbates the energy and speed costs in silicon-based mainstream 

hardware due to the physically separated processing and memory units. To address these issues, novel 

computing paradigms with parallelly processing and storing capabilities, such as neuromorphic and 

in-memory computing, are urgently required. Toward this goal, 2D ferroelectric material-based 

memory devices are excellent building blocks because of their scaled sizes, high performance, and 

multifunctionalities. My talk will cover our efforts in fundamental device physics related to the 

scalability and switching origin of 2D ferroelectric material-based memory devices, [1-3] as well as 

their novel device architectures and functionalities for next-generation computing paradigms [4-7]. 

 

Keywords: Van der waals ferroelectrics; memory devices; resistance switching; α-In2Se3; 

neuromorphic computing. 

 

Acknowledgements  

These works were mainly supported by King Abdullah University of Science and Technology. 

 



   

 

© International Association of Advanced Materials [2 of 2] 

 

www.iaamonline.org 

 

www.proceedings.iaamonline.org 

 References 

1. F. Xue, X. He, Y. Ma, D. Zheng, C. Zhang, L.-J. Li, J.-H. He, B. Yu, and X. Zhang, Nat. 

Commun. 2021, 12, 7291. 

2. F. Xue., W. Hu, K.-C. Lee, L.-S. Lu, J. Zhang, H.-L.Tang, A. Han, W.-T. Hsu, S. Tu, W.-H. 

Chang, C.-H Lien, J-H He, Z. Zhang, L.-J. Li and X. Zhang, Adv. Funct. Mater. 2018, 28, 

1803738. 

3. F. Xue, X. He, J. R. D. Retamal, A. Han, J. Zhang, Z. Liu, J.-K. Huang, W. Hu, V. Tung, J.-H. 

He, L.-J. Li and X. Zhang, Adv. Mater. 2019, 31,1901300. 

4. F. Xue, X. He, Z. Wang, J. R. D. Retamal, Z. Chai, L. Jing, C. Zhang, H. Fang, Y. Chai, T. 

Jiang, W. Zhang, H. N Alshareef, Z. Ji, L.-J. Li, J.-H. He, X. Zhang, Adv. Mater. 2021, 33, 

2008709. 

5. F. Xue, C. Zhang, Y. Ma, Y. Wen, X. He, B. Yu, and X. Zhang, Adv. Mater. 2022, 2201880. 

 

Biography of Presenting Author  

Fei Xue is an assistant professor at ZJU-Hangzhou Global Scientific and 

Technological Innovation Center and an affiliate faculty in the School of 

Micro-Nano Electronics at Zhejiang University. He received PhD from 

Chinese Academy of Sciences with Prof. Zhong Lin Wang and worked as a 

postdoctoral fellow in King Abdullah University of Science and Technology, 

Saudi Arabia. His research focuses on two-dimensional 

ferroelectric/piezoelectric materials and device applications. He has published 

26 peer-reviewed papers including Nat. Electron., Nat. Comm., Matter, Appl. 

Phys. Rev., Adv. Mater. (×4), Adv. Funct. Mater. (×3), ACS Nano (×2), etc. 

He is an associate editor of Microelectronic Engineering (Elsevier). 
 

Citation of Video Article  

Vid. Proc. Adv. Mater., Volume 3, Article ID 2208321 (2022) 

Full Video Article www.proceedings.iaamonline.org/article/vpoam-2208321    

Open Access  

This article is licensed under the Creative Commons Attribution 4.0 International (CC BY 4.0) license, which 

permits sharing, adapting, using, and redistributing the material in any medium or format. However, you must 

give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons license, 

and indicate if changes were made. Read more https://creativecommons.org/licenses/by/4.0/   

 

http://www.proceedings.iaamonline.org/article/vpoam-2208321
https://creativecommons.org/licenses/by/4.0/

