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Abstract

Nitrided oxides which have been investigated as alternative gate oxide for Metal-Oxide-
Semiconductor field effect devices were grown by two-step process using N:O gas, and were
characterized via a Fowler-Nordheim Tunneling(FNT) electron injection technique. Electrical
characteristics of nitrided gate oxides were superior to that of control oxides. Further, the FNT
electron injection into the nitrided gate oxides reveals that gate oxides degrade more both if
electrons were forced to inject from the gate metal and if thicker nitrided gate oxides were used
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in the thickness range of 90~130A. Models are suggested to explain these phenomena.
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Charging curve obtained from 130A
thickness nitrided oxide during substrate
FNT electron injection : areal charge den-
sities shown in this figure were calculated
using the relationships both by Bulk=4V,,
Near the Si/Si0; Interface= V-4V,
Whole=4 Vg, and by Eq.(1).
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Fig. 2. Charging curve obtained from 130A
thickness nitrided oxide during gate FNT
electron injection : areal charge densities
shown in this figure were calculated using
the relationships both by Bulk=4Vg Near
Al/SiO; Interface= 4Va- 4V, Whole=d4Vy,
and by Eaq.(1).
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Fig. 3. Interface trap density in 130A nitrided oxide
after FNT electron injection to various
fluences. Fig. 3a & 3b were obtained after
substrate and gate FNT electron injection,
respectively. (a) uninjected, (b) 0.01C/cm’,
(©) 0.06C/cm’, (d) 0.2C/cm?.
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Flatband voltage shift measured after FNT
electron injection to 0.2C/cm*(ref.13): Fig. 4a
& 4b were obtained after substrate and gate
FNT electron injection, respectively.
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Charging curves obtained from 90A
thickness nitrided oxide during gate FNT
electron injection : areal charge densities
shown in this figure were calculated using
the relationships both by Bulk=4V, Near
Al/SiO; Interface= 4V~ 4V, Whole= A4V,
and by Eq.(1).
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Thickness dependence on charging curves
during gate FNT electron injection. : areal
charge densities shown in this figure were
calculated using the relationships both by
Bulk=4V,, Near Al/SiO; Interface=4Vg-4
Vg, Whole=4Vg, and by Eq.(1).
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A model to explain the gate polarity
dependence on nitrided oxide charging
curve. Charges locally generated in nitrided
oxide modify the energy band of oxide by
changing the electron tunneling probability.
Fig. 7a is for gate FNT and Fig. 7b is for
substrate FNT.
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