200349 =

RMIIMA 7l &A= 3 2003.5.16-17

§EE DC olaHEE Aoz MZEAIZI clojof=2EA}

shel 2alH, MM S

2y

g

ok

, 2R

HRadiEn, CAPST

Physical and Electical Properties of Amorphous Carbon(a—-C) Thin Films
Grown by :High Rate DC Magnetron Sputtering method
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Abstract

Thin films of amorphous carbon (a-C) generally combine high wear resistance with low
friction coefficients and a—C films have widespread applications as protective coatings and

passivation of electrical circuit and insulating

layer. In this work we deposited the

amorphous carbon (a-C) films on silicon substrate with a high rate DC magnetron sputtering
system. It is obtained parameters on the deposition rate and physical properties of a-C
films using a wide range of Ar gas pressure and DC power. The physical properties of the
films were analyzed by Nanoindenter and AFM (Atomic Force Microscopy). The electrical

properties were investigated by electrical conductivity measurement.
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Fig 1. Schematic diagram of Close Field
UnBalanced magnetron sputtering {CFUBM)
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Table 1. Growth Condition of a-C thin film

‘| Deposition: Parameters™| C ndltlons
Base Pressture 2 x10™ Torr
Ar presure 2.5 mTorr
Working Pressure 3.0 ~10 mTorr
Target power density 30 W/cm®
Distance beween
60 mm
substrate and target
Substrate bias voltage 0~ -200V
Substrate temp. 250C
Deposition Time 3 min.
Substrate Si wafer
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Fig 3. Deposition rate plotted against working

pressure for various DC powers.
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Fig 4. Hardness of thin films olobR A FlE  wolel AFM EUEY (@

3mTorr/0V, (b) 3mTorr/-50V, (¢} 3mTorr/-100V, (d)
3mTorr/-200V, (e} 10mTorr/OV, {f} 10mTorr/-50V, (g)
10mTorr/-100V, (h) 10mTorr/-200V '
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Fig 6. Resistivity against DC bias
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