
High-mobility three-atom-thick semiconducting films 

with wafer-scale homogeneity 
Saien Xie, Kibum Kang, Lujie Huang, Yimo Han, Pinshane Y. Huang, 

Kin Fai Mak, Cheol-Joo Kim, David Muller, Jiwoong Park 

Acknowledgement References

Conclusions

Institute Molecular Engineering, University of Chicago, 5640 South Ellis Avenue, Chicago, IL, 60637, USA

Colloquium on Polymer Science and Molecular Engineering  Zhejiang University and the University of Chicago

12-16 April 2017

 Large scale sub-nanometer thick semiconducting film with high 

electrical performance for applications such as flexible electronics.

 Monolayer transition metal dichalcogenides (TMDs) exhibit novel 

properties such as valleytronics. 
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 99% device yield

 Similar to exfoliated materials

 Uniform behavior
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Multi-Stacking Structure

Channel length independent mobility
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Phonon limited transport

Theory µFE ~ T-1.69, from 150 to 300K
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 Homogeneous monolayer transition metal dichalcogenides films over 4 inch scale 

 High mobility at room temperature

 Intrinsic optical and electronic properties 


