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Abstract

Recently, materials with a low dielectric constant are required as interlayer dielectrics for
the on chip interconnection of ultra-large-scale integration devices to provide high speed, low
dynamic power dissipation and low cross-talk noise. low-k SiOC(-H) films with nano-pore
structure were deposited on p-type Si(100) substrates using UV-source assisted PECVD with
a mixture of oxygen gas and DMDMS. FTIR spectroscopy performed in the absorbance mode
was used to determine the related Si-O and Si-CHs bonding configuration in the film. The
characteristics of nano-pore structure in the SiOC(-H) films were investigated by using
Bruggeman’s effective medium approximation, the dielectric constant of the films was
investigated with a metal insulator semiconductor (MIS, Al/SiOC(-H) films/p-Si) structure at
1 MHz.

The SiOC(-H) dielectric films were prepared with various compositions and then
subsequently annealed for 30 min in a vacuum at 100, 200, 300 and 400 T. The dielectric
constant decreased from 2.43 to 2.18 and the refractive index decreased from 1.4 to 142 in
accordance with the increase of porosities from 42.04% to 49.72%. The current voltage
analysis indicates that the leakage-current density is 555x10° A/cm® at an applied electric
field of 1 MV/cm, and the dominant conduction mechanism is found to be Schottky
emission in as-deposited and annealed SiOC(-H) films at mid electric field.
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Fig. 1. FTIR spectra of the SIOC(-H) films
prepared with various annealing
temperatures for [DMDMS/(DMDMS
+0p)] flow rate ratio of 80%.
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Fig. 2. Deconvolution of Si-O-C bonding
mode in the wavenumber range
from 9%60cm™ to 123cm’ post
annealing was done at 100 C, 200
T, 300 T and 400 T for 30 min in
Ar gas ambient.
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Fig. 3. Relative absorption areas of the
Si-0-Si, Si-O-C ring link, Si-O-C
open link and Si-O-C cage link
mode of the SIOC(-H) films prepared
with various annealing temperatures
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Fig. 5. diopole moment of SiOC(-H) films
prepared with various annealing
temperatures for [DMDMS/(DMDMS
+0,)] flow rate ratio of 80%.
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Fig. 6. The porosity of SiOC(-H) films
prepared with various annealing
temperatures for [DMDMS/(DMDMS
+0p) flow rate ratio 80%.
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