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The Analysis of Nanocrystalline for Nitrogen-Doped
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Abstract: The nanocrystalline diamond films that prepared in CH4/N,/H, mixtures are synthesized by DC
hot-cathode PCVD system. The result shows that with the increasing of nitrogen flow rate, crystal refinement,
grain boundary, dislocation and defects are increasing, the surface of films change from the larger
micro-crystal particle to cauliflower-like structures, and the surface roughness of films get smaller
correspondingly, the content of non-diamond carbon in the films increases. When the C: N = 1:1, the
diamond films resistivity drop to 10"'Q-cm, the carrier concentration is 10'®cm™. With the further increase of
nitrogen flow rate, the film resistivity essentially unchanged
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Table 1. Growth parameters for nitrogen-doped diamond films
® 1. BERENIABRER K S

CHy/scem  Hy/scem  Ny/scem  Substrate temperature /°C pressure/kPa

4 200 0.0 950 12
4 200 0.5 950 12
4 200 1.0 950 12
4 200 2.0 950 12
4 200 4.0 950 12
4 200 8.0 950 12
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Figurel. SEM micrograph of nitrogen-doped diamond films,
(a)The flow rate of N, is Osccm, (b)The flow rate of N, is 0.5sccm,
(c)The flow rate of N, is 1.0sccm, (d)The flow rate of N, is 2.0sccm,
(e)The flow rate of N, is 4.0sccm, (f)The flow rate of N, is 8.0sccm
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Figure2. XRD patterns of nitrogen-doped diamond films, (a)The
flow rate of N, is Osccm, (b)The flow rate of N, is 0.5sccm, (c)The
flow rate of N, is 1.0sccm, (d)The flow rate of N, is 2.0sccm, (e)The
low rate of N is 4.0sccm, (f)The flow rate of N, is 8.0sccm
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Figure3. Raman spectroscopy of nitrogen doped diamond, (a)The
flow rate of N, is Osccm, (b) The flow rate of N, is 0.5sccm, (c)The
flow rate of N, is 1.0sccm, (d)The flow rate of N, is 2.0sccm, (e)The
flow rate of N, is 4.0sccm, (f)The flow rate of N; is 8.0sccm
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Fig4. The relationship between resistivity and N, flow rate
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