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Physical Characteristics of PECVD SiON Films with Composition Variation
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ABSTRACT

Silicon oxynitride films were deposited using ammonia as a nitrogen source via PECVD (plasma enhanced chemical
vapor deposition) to study the physical properties of the films. Silane and nitrous oxide were used as silicon and oxygen
sources, respectively. The composition of the silicon oxynitride films was well controlled by changing the ratios of the
sources and confirmed by XPS. The silicon oxynitride films with high oxygen content showed bigger compressive stress
and less refractive index, while the values of surface roughness were around 1 nm, irrespective of the variation of the

source ratios.
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Fig. 1. A cross-section of a typical MOSFET with SiON
as a capping layer.
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Fig. 2. A schematic diagram of the PECVD equipment.

Table 1. The process conditions used for the deposition
of the SiON thin films

NO. Composition SiH;:NH;:N,O
1 Siy Ny 1:9:0
2 SiON 1:6:3
3 SiON 1:4.5:4.5
4 SiON 1:3:6
5 Si0, 1:0:9
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Fig. 3. The variation of the composition of SiON films
(thickness: 100 nm) as a function of the ratio of
N,O and NH; using XPS.
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Fig. 4. The variation of the deposition time of SiON films
(thickness: 100 nm) as a function of the ratio of
NZO and NH3



ZAHslo] WE PECVD SiON ko] B4 EA

O8]

18p

/

Refractive Index(n)
o
-
/

b
[
T

14— 1 4

9:0 6:3 45:4.5
NH,:N,O ratio

Fig. 5. The variation of the refractive index of SiON films
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Fig. 6. The variation of the stress of SION films as
function of the ratio of N,O and NH;.
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Fig. 7. The variation of roughness of SiION films as
function of the ratio of N,O and NHs.
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