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Improvement of field emission character by surface treatment
of carbon thin film
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Abstract

The electron field emission properties of amorphous carbon (a~C) films deposited using a RF

magnetron sputtering system have been improved by introducing a simple method of argon plasma
treatment at room temperature. Surface morphologies and structural properties of the a-C films were
investigated by scanning electron microscopy and Raman spectroscope, respectively. Structural
properties and surface morphologies of the a-C films were changed by argon plasma treatment. The

emission properties improved with the plasma treatment.
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Table 1. Conditions for a-C thin film growth

RF power (W) 100W
base preassure(Torr) 2 —5 x 107 Torr
sputtering pressure(Torr) 1 x 10° Torr
plasma gas Ar gas
target 99.999% graphite
substrate P-doped n-type Si(100)
substrate temperature RT
substrate-target distance 140 mm
deposition time 180 min
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Fig. 1. SEM images of a-C films treated
with argon plasma for (a) 15 min,
(b) 45 min, and (¢) 75min.
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Fig. 2. Raman spectra of amorphous carbon
thin films treated with argon plasma
for (a) 15 min, (b) 45 min, and (c)

75min.
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Fig. 3. Field emission properties of the a-C
films treated with argon plasma: (a)
J-E plot and (b) Fowler-Nordheim

plot.
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