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Figure 2. Plane SEM images of As doped 5% CHa
MPCVD amorphous carbon films which were
(a) grown for 3 hrs afer implantation, (b) im—
planted after growth of 1 hr and regrown for
2 hrs, and (c) grown without implantation,
respectively,
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Figure 3. Cross—sectional SEM images of As doped 5%
CH4s MPCVD amorphous carbon films which
were (a) grown for 3 hrs afer implantation, (b)
implanted after growth of 1 hr and regrown
for 2 hrs, and (c) grown without implantation,
respectively,
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Figure 4. Field emission characteristics of the amor—
phous carbon films of Fig. 2. The growth
process after implantation may be effective
to field emission properties.
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Figure 5. Raman Spectroscopy of the amorphous carbon
films of Fig. 2. For the case of the growth proc—
ess after implantation, both diamond peak at
1,332 cm™' and graphite peak at ~1,580 cm™’
become dominant.
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Films during Microwave Plasma Chemical Vapor Deposition
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For the simplification of doping process in amorphous carbon film, arsenic (As) ions were
implanted on the nucleated silicon wafer before the growth process. Then amorphous carbon
films were grown at the condition of CH4/H>=5% by microwave plasma chemical vapour
deposition. Because the implanted seeds were grown at the high temperature and the implanted
ions were spread, it was possible to reduce the process steps by leaving out the annealing
process. When the implanted amorphous carbon films were electrically characterized in diode
configuration, field emission current of 0.1 mA/cm’ was obtained at the applied electric
field of about 2.5 V/um. The results show that the implanted As ions were sufficiently

doped by the self-annealing process by using the growth after implantation.

Keywords : Arsenic implantation, Amorphous carbon film, Microwave plasma chemical

vapour deposition, Field emission, Self-annealing
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