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ABSTRACT

Recently, variety of organic and inorganic hybrid materials have recently investigated as alternative routes to SiOC, SiO, thin film
formation at low temperatures for applications in electronic ceramics. Specially, silicon based polymers, such as polycarbosilane,
polysilane and polysilazane derivatives have been studied for use in electronic ceramics and have been applied as dielectric or
insulating materials. In this study, Polycarbosilane(PCS), which Si-CH,-Si bonds build up the backbone of the polymer, has been
investigated as low-k materials using a solution process. After heat treatment at 350°C under N, atmosphere, chemical composition
and dielectric constant of the thin film were SiOy,7C, ¢4 and 1.2, respectively. Mechanical property measured using nanoindentor
shows 1.37 GPa.
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Fig. 1. Process for polycarbosilane preparation.
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Fig. 2. FT-IR data of as-synthesized polycarbosilane.
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Fig. 3. TGA data of polycarbosilane under air (dotted line) and
N, (solid line).
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Fig. 4. SiOC film thickness at various temperatures.
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Fig. 5. AFM data of SiOC thin film.
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Table 1. Chemical Composition and Dielectric Constant of the

SiOC Thin Films
Chemical Dielectric
Temp. Composition Constant Tangent Loss
350°C  Si Oy27Cyo3 1.2 (#0.1) 0.015 (0.001)
450°C  Si 0y5,Cy 90 1.3 (£0.1) 0.025 (£0.003)
550°C  Si Oyg5Cyo3 2.3 (#0.1) 0.090 (+0)
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