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Abstract

The metal-insulator-silicon (MIS) capacitors with SiO2 and high-k dielectrics (HfO., AlQs) were
fabricated, and the current-voltage characteristics were investigated. Especially, an effective barrier

height between metal gate and dielectric was extracted by using Fowler-Nordheim (FN) plot and
Direct Tunneling (DT) plot of quantum mechanical(QM) modeling. The calculated barrier heights of
thermal S$i0p, ALD SiOz, HfO» and Al:Os; are 335 eV, 06 eV, 175 eV, and 2.65 eV, respectively.
Therefore, the performance of non-volatile memory devices can be improved by using engineered

tunnel barrier which is considered effective barrier height of high-k materials.
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Table 1. The calculated results reported in this study based on Fowler-Nordheim (FN) plot and Direct

Tunneling (DT) plot.

B Effective barrier height | Electron Affinity | Transition voltage
Type Methode ) . )
(MV/cm) to Al - @, (V) x (V) Virans (MV/cm)
Si0; Thermal 300 335 0.75 103
S0 25 0.6 35 14
HIO, ALD 110 175 2.35 2
AlzO3 210 265 1.45 6.3
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