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Abstract

Properties of oxynitride films oxidized by N;0 gas after
thermal oxidation and N oxide films directly oxidized
using N0 gas on the bare silicon wafer have been studied,
Through the AES analysis, Nitrogen pile-up at the
interface of Si/oxynitride and Si/N:0 oxide has observed,
Also, it could be presumed that there are differences in
the mechanism of the growth of film by observing film
growth, N0 oxide and oxynitride films have the
self-limited characteristics, Therefore, it will be
possible to obtain ultra-thin films, Nitrogen pile-up at
the interfaces Si/oxynitride and Si/N0 oxide strengthens
film structure and improves dielectric reliability,
Although fixed charge densities and interface trap
densities of N:0 oxide and oxynitride films has somewhat
higher than those of thermal Si0;, N0 oxide and oxynitride

films showed improved I1-V characteristics and constant
current stress,
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Fig. 1. Fabrication process of M0S device.

- 7]
»
-
»n o " o
" o P £
v ow
-
. n [y
# g
»
» "
. t 4 o L3 "
L] E . 1] » 3 [} » " »
SRR INE, nia,
(a) N0 oxide: ({1000T, 30min.)
105
»
L]
N
.=
4
-
L]
»
%
”®
% n o

TR TRE, sl

(b) oxynitride (1000, 30min.(10nm})

Fig. 2, Auger depth profil of the samples,
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Fig. 3. N;0 oxide and Oxynitride film thickness
as a function of oxidation times, (1000TC)
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Fig. 4. Refractive index of the N;0 oxide and

oxynitride filas,
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Fig. 5. High~frequency C-V curves of the samples
oxidized in 10nm Si0;
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Fig. 6. High-{frequency C-V curves of the samples
oxidized in silicon.
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Fig. 7. I-V characteristics of the oxynitride
films oxidized at 900°C. (10 min.)
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Fig. 8. I-V characteristics of the oxide film,
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Fig. 9. Flatband voltage shift after constant
current stress,
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Fig. 10, Gate voltage shift under constant
current stress.
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