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A dual ion beam deposition apparatus was newly developed, which consists of a positive jon beam line, a negative
ion beam line and an ultra-high vacuum deposition chamber. The machine can generate mass-analyzed very low energy
ion beams with positive and negative charges at the same time with the ion energy range from 10eV to 20 keV. It is
possible to deposit both {ons not only simultanecusly but also alternatively. The machine has a wide possibility to fabri-
cate ultra-pure materials or non-traditional materiais, and is also useful to study fundamental processes of ion beam
deposition and/or ion solid surface interactions, Using this new equipment, carbon nitride films were fabricated by si-
multaneous depesition of C~ and N* ions with the fon energy varying from 50 to 400 ¢V, The films were analyzed by
Rutherford backscattering (RBS), Fourier Transform Infrared Spectroscopy (FTIR) and Raman scattering. It was found
that the maximum composition ratio (N/C)c was about .9, the film structure was like amorphous carben and the

amount of C-N triple bonds tended to decrease with decreasing nitrogen ion energy.
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Fig. 1 Schematic view of the positive and negative-ions deposition apparatus.
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Fig.2 Mass spectrum of positive nitrogen ion beam ex-
tracted from N, gas discharge.
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Fig.3 Mass spectrum of negative carbon ion beam extracted
from graphite target.
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Fig.4 N/C composition ratio versus N/C transport raiio.
The ion energies were 100 eV C7, 100eV N¥, 200
eV N:* and 200 eV CN-, respectively. The solid line
has a slope of 1.
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Fig. 5 FTIR spectra of (a) carbon film obtained by 200 eV
C;~ deposition and (b) CN film obtained by simulta-
neous deposition of 200 eV C2™ and 400 eV N*.
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Fig. 6 Relative C-N triple bond intensity measured by FTIR
as a function of nitrogen ion energy.
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