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The study of plasma treatment on high-k gate dielectrics for ULSI application
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Abstract

This project focuses on the plasma
treatment in high-k gate dielectrics to improve
the dielectric characteristics. The conventional
process requires the rapid therma anneal to
eliminate defects in the dielectrics, and the use
of precursor with nitrogen atoms during the
dielectrics deposition. The improvement of
these methods was quite limited, and the
thickness of the interfacial layer can not be
reduced effectively.

To resolve the problems of high defect
density and reduce the interfacial layer, a
plasma treatment method is proposed. We can
reduce the interfacial layer by introducing the
nitrogen and fluorine atoms on the silicon
surface using the CF4, N2O and NHz plasma
pre-treatment. After the deposition of high-k
gate dielectrics such as ZrO,, HfO, and CeO,,
the properties of the dielectrics can be greatly
improved by the following post-treatment
using CF4, N,O and NH3 plasmato effectively
introduce the nitrogen and fluorine atoms and
eliminate the defects in the dielectrics.

We will further investigate the reliability
issues of high-k gate dielectric MOSFETSs such
as hot carrier effects, hysteresis phenomenon,
the degradation of channel mobility, and the
1t noise. Possible mechanisms will be
proposed through the analysis of physical and
electrical characteristics. We explore the
results of different plasma-treated methods on
the high-k gate dielectrics and apply al
research issues on the fabrication of ultralarge
scale integrated circuit (ULSI).

Keywords. highk gate didectrics plasma
pretreatment, plaama pod-treatment, hysteresis,
Uf noise.
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