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Abstract: 
With  the  development  of  cryogenic  applications,  such  as  high-performance

computing and quantum computing, cryogenic semiconductor electronics has become

one  of  the  vital  research  topics  in  the  IEEE  Electron  Device  Society.  Power

consumption of  MOSFETs  leading to undesired heat is one the major challenges of

CMOS working at low temperatures for these novel applications. In this presentation, I

will briefly introduce the role of CMOS in these applications, review the fundamental

device physics of MOSFETs at cryogenic temperatures and show our recent results.

And these results can be found in IEEE Electron Device Letters:

[1] “Subthreshold Swing Saturation of Nanoscale MOSFETs Due to Source-to-Drain 

Tunneling at Cryogenic Temperatures”, IEEE Electron Device Lett., 41, 1296, 2020.

[2] “Linking Room- and Low-Temperature Electrical Performance of MOS Gate 

Stacks for Cryogenic Applications”, IEEE Electron Device Lett., 43, 674, 2022.

[3] “Optimal Strategy of Supply Voltage Scaling with Temperature Lowering for 

Cryogenic MOSFETs”, IEEE Electron Device Lett., submitted.
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