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Abstract Amorphous carbon nitride films were deposited on Si(001) substrates by a plasma enhanced chemical
vapor deposition technique (PECVD) using CH, and N; as reaction gases. The growth and film properties were
investigated while the gas ratio and the working pressure were changed systematically. At 1 Torr working
pressure, an increase in the Ny partial pressure results in a significant increase of the deposition rate as well as
an apparent presence of C =N bonding, while little affecting the microstructure and amorphus nature of the
films. In the case of changing the working pressure at a fixed N partial pressure of 98%, a film grown at a medium
pressure of 1X10% Torr shows the most prominent C=N bonding nature and photoluminescent property.
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Table 1. Summary of PECVD conditions.

RF power 50w
Deposition time 30 min.
Base pressure 5% 10 Torr
Working pressure 1 Torr
Nz/(Nz + CH4) Variable
Target to substrate distance Scm
10’6 F T T T T T T T
r Si(004) 1
10"f l E
r M2 Si(004) 1
102F l 1
r 7 1
’:g 10 X 10 E
& r " 1
Z 100 | X10 1
é r 1
Z 10°p 1
F X 10° o 0% 1
104 mm“ -5
r 1
0% f ' 50% 1
r . . L.luua 1
0 10 20 30 40
20 (degree)

Fig. 1. X-ray diffraction patterns of the amorphous carbon
nitirde films by PECVD while changing the gas composition.
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Fig. 2. (a) Surface and (b) cross-sectional microstructures,
observed by scanning electron microscopy, of a carbon nitride
film by PECVD at an Np/(N,+CH,) composition of 90%.
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Fig. 3. Variations in (a) deposition rate and (b) root mean
square roughness as a function of gas composition.
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Fig. 4. IR spectra of the amorphous carbon nitride thin films
grown by PECVD at various nitrogen fractions.
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