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Low dielectric materials havebeen great attention in the semiconductor industry to develop high
performanceinterlayer dielectrics with low k for Cu interconnect technology. In our study, the dielectric properties of
SiOC /SiO2 thin film derived from polyphenylcarbosilanewere investigated as a potential interlayer dielectrics for Cu
interconnecttechnology.

Polyphenylcarbosilane ~ was  synthesized fromthermal rearrangement of polymethylphenylsilane around
350°C~430°C.Characterization of synthesized polyphenylcarbosilane was performed with 29Si, 13C, 1H NMR, FT-IR,
TG, XRD, GPC and GC analysis. From FT-IR data, the band at1035 cm-1 is very strong and assigned to CH2
bending vibration in Si-CH2-Sigroup, indicating the formation of the polyphenylcarbosilane. Number average
ofmolecular weight (Mn) of the polyphenylcarbosilane synthesized at 400°C for 6hwas 2, 500 and is easily soluble in
organic solvent.

SiOC /SiO2 thin film was fabricated onton-type silicon wafer by spin coating using 30wt % polyphenylcarbosilane
incyclohexane. Curing of the film was performed in the air up to 500°C for 2h. The thickness of the film is ranged
from lpm to 1.7pm.

The dielectric constant was determinedfrom the capacitance data obtained from metal/polyphenylcarbosilane/
conductiveSi MIM capacitors and show a dielectric constant as low as 2.5 without addedporosity. The SiOC /SiO2 thin
film derived from polyphenylcarbosilane showspromising application as an interlayer dielectrics for Cu
interconnecttechnology.
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