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Fabrications and properties of MFIS capacitor using SiON buffer layer
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Abstract

MFIS(Metal-ferroelectric-insulator-semiconductor) structures using silicon oxynitride(SION) buffer
layers were fabricatied and demonstrated nonvolatile memory operations. Oxynitride(SiON) films have
been formed on p-Si(100) by RTP(rapid thermal process) in O2+N; ambient at 1100°C. The gate
leakage current density of Al/SiON/Si(100) capacitor was about the order of 10® A/cm® at the range of
+£25 MV/cm. The C-V characteristics of Al/LiNbO3/SiON/Si(100) capacitor showed a hysteresis loop
due to the ferroelectric nature of the LiNbOj; thin films. Typical dielectric constant value of LiNbOs film
of MFIS device was about 24. The memory window width was about 12V at the electric field of *

300 kV/cm ranges.
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Fig 1. Schematic diagram of RTP(Rapid thermal
process) system apparatus
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Fig 2. Gate leakage current density of MIS
capacitor with Al/SiON/Si(100) structure
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Fig 3. IMHz C-V characteristic curve of MIS
capacitor with Al/SiON/Si(100) structure
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Fig 4. XRD pattern of LiNbQO3s/SiON/Si(100)
structure
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Fig 5. Gate leakage current density of MFIS
capacitor with LiNbOs/SiON/Si(100)
structure
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Fig 6. 1IMHz C-V characteristic curve of MFIS
capacitor with Al/LiNbO3SiON/Si(100)
structure
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