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Field Electron Emission from Amorphous Carbon Thin Film Grown Using
RF Magnetron Sputtering Method
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Abstract

Using RF magnetron sputtering, amorphous carbon(a-C) thin films as electron field emitter were
fabricated. These a-C thin films were deposited on Si(001) substrate at several temperatures. The field
electron emission property of these a-C thin films was estimated by a diode technique. As the result,
we observed that the field emission properties of the films were changed significantly with the
substrate temperature and structural features of a-C film. The field emission properties were promoted
by higher substrate temperatures. Futhermore N-doped a-C film exhibits more field emission property
than that of undoped a-C film. These results are explained as change of surface morphology and

structural properties of a-C film.
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Table 1. Conditions for a-C thin film growth.

RF power (W) 100W

base preassure{Torr) — 5 % 107 Torr

sputtering pressure(Torr) 1 < 107 Tar

plasma gas Ar gas

target 99.999% graphite
substrate P-doped n-type Si(100)

substrate temperature RT, 450C, 700C

substrate-target distance 140 mm

deposition time 300 min
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Fig. 1. Field Electron Emission Characteristics
of a-C films grown with several
substrate temperatures,
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Fig. 2. SEM micrographs of a-C thin films for
different substrate temperatures.
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Fig. 3. Raman spectra of a-C thin films
for different substrate temperature.
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Fig. 4. Field emission characteristics of
a-C and a-C:N thin films grown

at RT.
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Fig. 5. Raman spectra of a-C and a-C:N
thin films grown at RT.
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