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Effect of the working pressure on hydrogenated bonding
and chemical structure during deposition of carbon
nitride film by RF magnetron sputtering

Kimin Roh', Si kyung Choi', Shin Jae You’, Dae Jin Seong’, Jung Hyung Kim’

Carbon nitride films were deposited on Si(100) substrates by RF magnetron sputtering at different
working pressure. The influence of the working pressure on hydrogenated bonding (N-H, C-H) and
chemical structure of the carbon nitride films has been discussed. The plasma potential in the system
was increased by the working pressure change and the magnitude of the plasma potential made the ions
more energetic.

When the ions with high kinetic energy collided to the substrate, the bonds of hydrogen atoms with
C and N atoms were broken and these C and N atoms having dangling bonds are bonded with another
C and N atoms. This makes the cross-linkage between atoms 3-dimensionally and increase the sp3 bonds.
At higher working pressures, ions have lower energy with the attenuation of plasma potential and
hydrogen atoms were not easily broken during the collision to the growing thin film. In this cae, the
bonds were terminated with hydrogen and cross-links decreased. The rings and chain of sp2 C=N are
bonded separately rather than clustering.

Besides, incorporating N formed CN triple bonds, however, the addition of hydrogen to the CN thin

film broke the weak CN triple bonds and the number of sp2 site are more increased.
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