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Abstract: This paper is studied for the improvement of the characteristics of gate oxide with 3-nm-thick
gate oxide by deuterium ion implantation methode. Deuterium ions were implanted to account for the
topography of the overlaying layers and placing the D peak at the top of gate oxide. A short anneal at
forming gas to nitrogen was performed to remove the damage of D-implantation. We simulated the
deuterium ion implantation to find the optimum condition by SRIM (stopping and range of ions in matter)
tool. We got the optimum condition by the results of simulation. We compare the electrical characteristics
of the optimum condition with others terms. We also analyzed the electrical characteristics to change the
annealing conditions after deuterium ion implantation. The results of the analysis, the breakdown time of
the gate oxide was prolonged in the optimum condition. And a variety of annealing, we realized the
dielectric property that annealing is good at longer time. However, the high temperature is bad because of

thermal stress.
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Fig. 1. Cross section of processed device.
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Fig. 2. SRIM of (a) AVSiOy/poly-Si/SiOy/Si and (b)
Si0y/poly-Si/Si0y/Si structure,
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Fig. 3. Damage of 8 keV by implanted energy of (a)
AVSIO»/poly-Si/SiO¥/Si and (b) SiOx/poly-Si/SiOy/Si structure.
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Fig. 4. capacitance voltage curve of (a) NMOS capacitor
and (b) PMOS capacitor (thickness: 7 nm).
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Fig. 5. Dielectric breakdown time of deuterium ion
implanted NMOS capacitor.
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Fig. 6. Gate leakage current of PMOS capacitor for
constant voltage stress.
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Fig. 8. Dielectric breakdown time of the optimum ion
implanted PMOS by the varied annealing terms.
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Fig. 9. Gate leakage current of (a) NMOS and (b)
PMOS by varied annealing terms.
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