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Lemme, M.C., Akinwande, D., Huyghebaert, C. et al. Nat Commun 13, 1392 (2022).

2D Materials for Future Microelectronics
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Today: Computers are everywhere

Smart-
phones

Autonomous
microsystems,

Smart dust

Workstation computers,
Laptops,

Tablets
Server Supercomputer

& Data center

• Economy 

• Industry

• Science

• Entertainment

• Healthcare

• Transport

...
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Neuromorphic Computing

Zhang, W. et al. Nat Electron 3, 371-382 (2020).

Memory Processing unit

Memory

Processing unit

Fetch Store

Synapses

Neurons

Neuromorphic chip Human brainvon Neumann architecture

“von Neumann Bottleneck”

Memristor
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Neuromorphic Computing
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NEUROTEC II and NeuroSys Cluster

Neuromorphic Hardware for 
Autonomous Artificial 
Intelligence Systems PGI-7

PGI-15INM-6

PGI-14

PGI-10

IDS, IHT, ELD, 
SSS, CST, IWE2

PGI-7,-9,-10,-14,-15
ZEA-2 

Neuro-inspired Technology of 
Artificial Intelligence for 
Future Electronics

https://www.neurotec.org/en
https://neurosys.info/

https://www.eld.rwth-aachen.de/


EU – SOUTH KOREA – Joint Researchers Forum on Semiconductors
  Jimin Lee, RWTH Aachen University 9

NEUROTEC II and NeuroSys Cluster

Region 
Aachen, 

Germany

https://www.neurotec.org/en
https://neurosys.info/
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NEUROTEC II and NeuroSys Cluster

Neuromorphic Hardware for 
Autonomous Artificial 
Intelligence Systems PGI-7

PGI-15INM-6

PGI-14

PGI-10

IDS, IHT, ELD, 
SSS, CST, IWE2

PGI-7,-9,-10,-14,-15
ZEA-2 

Neuro-inspired Technology of 
Artificial Intelligence for 
Future Electronics

https://www.neurotec.org/en
https://neurosys.info/

2D Material-based Memristors

https://www.eld.rwth-aachen.de/


EU – SOUTH KOREA – Joint Researchers Forum on Semiconductors
  Jimin Lee, RWTH Aachen University 11

2D Material-based Memristors
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Pd/MoS2/Ag/Al memristor

 

  

  

  

    

Völkel, L. et al., Adv. Funct. Mater., 2300428 (2023).
Cruces, S. et al., 2023 Silicon Nanoelectronics Workshop, Kyoto, Japan, 107-108 (2023).
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2D Material-based Memristors

Si/MoS2/Cr memristor

Braun, D. et al., arXiv:2309.13900 (2023).
Belete, M. et al., Adv. Electron. Mater., 6, 1900892 (2020).
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*asterisk indicates polymer-free fabrication
[1]Pan, C. et al. Adv. Funct. Mater. 27, 1604811 (2017). [2]Ge, R. et al. Nano Lett. 18,

434–441 (2018). [3]Wu, X. et al. Adv. Mater. 31, 1806790 (2019). [4]Gu, Y. et al. Adv.

Electron. Mater. 2100515 (2021). [5]Li, Y. et al. Nat. Electron. 4, 348–356 (2021). [6]Li,

Y. et al. Adv. Mater. 34, 2201488 (2022).

Pd/PtSe2/polymer/Ni memristor
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Outlook

Graphene

h-BN

MoS2

WSe2

• 2D materials as a "modular system" 
– To combine diverse material properties

• Integrating 2D materials into silicon technology
– To enhance memristor performance

Geim, A. K. & Grigorieva, I. V., Nature, 499, 419–425 (2013).
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