gate oxide scaling
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Purpose

Mobility degradation is one of the main concerns in the high-k gate
stacked MOSFETSs.
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Importance of Remote scattering for direct contact MOSFETs
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Model

Experiment

RCS scattering model:
Definition

RSR scattering model: ® Calculation method
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La,0,/Si interface
supposed as an ideal
smooth surface,

The RCS, and RSR limited mobility can be solved
by Schrodinger equation and Self-consistent
Poisson equation.

Results

Fabrication Process and structure of Sample
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RCR limited electron mobility simulation and experimental result

Scattering potential Effect of Ce capping
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RSR limited electron mobility simulation result
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Conclusion

> Capping of the CeO, on La,O; layer can control the
amount of the fixed charges in the gate. Therefore the
RCS limited mobility can be improved by proper capping of
CeO,on La,0O, layer MOSFETSs,

For a larger value of the roughness correlation length and
for a larger value of the oxide thickness, the remote
Coulomb scattering play dominant role than RSR scattering.




