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Abstract: This investigation was performed in order to study the properties of deposition and layers by Silicon
Dioxide, SiO2, as dielectric onto Via and Trench which have high Aspect Ratio (AR). Thus, in order to confirm
these properties, three types of CVD, which were PECVD, PETEOS, and ALD, were selected. On the experiment,
each of the property sections was estimated that step overage of PECVD: <30%, PETEOS: 45%, ALD: 75% and
the RSM of PECVD: 27.8 nm, PETEOS: 2.1 nm, ALD: <2.0nm. As a result of this experiment for the property
of electric film, ALD was valuated to be the most favorable outcome. However, ALD was valuated to have the
least quality for the deposition rate. ALD deposition rate, 10 A/min by 1 A/lcycle, was prominently lower than
PETEOS, which had the deposition rate of 5000 A/min. Since electric film requires at least 1000 A thicknesses,
ALD was not suitable for the deposition rate, which is the most important component in a practical use. Therefore,
in this particular study, PETEOS was evaluated to be the most suitable recipe.
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Table 1. The condition of deposition process
recipe Thickness Gas Composition & Flow RF Power  Pressure Temperature
PECVD 1.5 um SiH4:8scem, N,O:1,000sccm 25W 0.9torr 150°C, 200°C, 250°C
PETEOS 1.5 pm TEOS:800scem, O, 950scem, S80W  5.5torr 400°C
He:560sccm
ALD 0.03 pm AlO3, N, Imtorr 350°C
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Fig. 1. The AFM image for roughness & his-togram of the
oxide layer as other CVD processes: (a) PECVD 150°C
(b) PECVD 200°C, (c) PECVD 250°C, (d) PETEOS
and (e) ALD.
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Fig. 2. The deposition rate of CVD process.
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Fig. 3. Cross-sectional FESEM image of PECVD as temperature step: (a) PECVD 150°C, (b) PECVD 200°C and (c)

PECVD 250°C.
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Fig. 4. Cross-sectional FESEM image of ALD & PETEOS on 10 um Trench : (a) ALD and (b) PETEOS.
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