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Abstract Characteristics of SIOF films deposited by a FTES/O.-plasma enhanced chemical vapor deposition method
have been investigated using Fourier transform infrared spectroscopy, X-ray phptoelectron spectroscopy, and
ellipsometry. Electrical properties such as dielectric constant, dielectric breakdown andleakage current density are in-
vestigated using C-V and [-V measurements with MIS(Au/SiOF/p-Si) capacitor structure. Stepcoverage of the films
have been also characterized using scanning electron microscopy and ellipsometry. A high quality SiOF film was
formed on that the flow rates of FTES and O. were 300 scem, respectively. The dielectric constant of the deposited
SIOF film was about 3.1. This value is lower than that of the oxide films obtained using other method. The dielectric
breakdown field and leakage current are more than 10 MV/cm and about 8% 107°A/em?, respectively. The deposited
SIOF film with thickness as 25004 on the 0.3m metal pattern shows a high step-coverage without a void.
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Fig. 1. The FTIR spectra of the deposited SiOF films as a func-
tion of O, gas flow rates at 300°C of the substrate temperature
which the flow rate of FTES precursor is 300sccm.
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Fig. 2. The FTIR spectra of the SiOF films as a function of an-
nealing temperature from 300°C to 700°C in high vacuum con-
dition for the samples deposited on Si(100) substrate at 300°C
with FTES and O, precursors flow rate 300sccm, respectively.
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Fig. 3. The peak position of the Si- O-Si asymmetric stretching
mode and refractive index of the deposited SiOF films as a
function of O, flow rate, which FTES flow rate and substrate
temperature are 300 sccm and 300°C, respectively.
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Fig. 4. XPS depth profile of the SIOF film deposited. FTES and
0. flow rates, and substrate temperature were 300 sccm and
3007, respectively.
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Fig. 5. An XPS depth profile of SiOF film deposited at the
same condition of Fig. 4 and annealed at 500°C.
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Fig. 6. C-V characteristics of SiOF film deposited at the same
condition of Fig. 4.
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Fig. 7. C-V characteristics of SiIOF film deposited at the same
condition of Fig. 4 and annealed at 500°C.
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Fig. 9. I- V characteristics of SiOF film deposited at the same
condition of Fig. 4.
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Fig. 10. I~V characteristics of SiOF film deposited at the same
condition of Fig. 4 and annealed at 500C.

Fig. 11. SEM cross-section of SiOF films deposited on (a) 0.30
um pattern and (b) 0.35um pattern.
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