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Nitrogen-doped UNCD/a-C:H films prepared by pulsed laser deposition were structurally
evaluated by photoemission spectroscopy using synchrotron radiation. The C1s photoemission
spectra were decomposed into component spectra due to sp?, sp?, C-N, and C=N after the
background were subtracted using Shirley’s method. The N-doped UNCD films showed the
narrow sp® peak as well as undoped sample. These are specific to existence of UNCD
crystalline in the films. The C—N and C=N peaks were might be originated from grain boundary
of UNCD crystallites and/or a-C:H matrix in the film. While the incorporation into the a-C:H
matrix does not contribute the enhancement of the electrical conductivity, that of N-doped
UNCD films increased significantly. We believe this might be due to the incorporation of the N
atoms into the grain boundary of UNCD crystallites.
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Figure 1. C1s photoemission spectroscopy of
nitrogen- doped ultrananocrystalline
diamond/hydrogenated amorphous carbon
composite films (UNCD/a-C:H) prepared by pulsed
laser deposition.
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Figure 2 The decomposed C1s photoemission
spectra of (a) 7.9 at.% nitrogen-doped, (b) 1.6
at.% nitrogen-doped, and (c¢) undoped
UNCD/a-C:H films.
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