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Abstract

Thin films of diamond-like carbon(DLC) have been
deposited using a magnetron plasma-enhanced chemical vapor
deposition(PECVD) method with an rf{13.56 MHz) plasma of
C3Hs.

observed that increasing the magnetic field yields an increase of

From the Langmuir probe 1-V characteristics, it can be

the temperature(T,) and density(Ne) of electron. At a magnetic
field of 82 Gauss, the estimated values of T, and N, are
approximately 1.5 X 10° K(13.5 €V) and 1.3 X 10" cm™,
respectively. Such a highly dense plasma can be attributed to
the. enhanced ionization caused by the cyclotron motion of
electrons iﬁ the presence of a magnetic field. On the other hand,
the negative dc self-bias voltage(-Vgy,) decreases with an
increasing magnetic field, which is irrespective of gas pressure in
the range of 1~7 mTorr. This result is well explained by a
Deposition

rates of DLC films increases with a magnetic field. This may be

theoretical model considering the variation of T,.

due to the increased mean free path of electrons in the magnetron
plasma. Structures of DLC films are examined by using various
techniques such as FTIR and Raman spectroscopy. Most of
hydrocarbon bonds in DLC films prepared consist of sp3
tetrahedral bonds.

enhancement of cross-linking of carbon atoms in DLC films. At

Increasing the rf power'leads to an

approximately 140 W, the maximum film density obtained is
about 2.4 g/cm’.
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H 1. Magnetron plasma 4 Z7HE 918t 5% =A

discharge gas Ar

gas pressure 4.5 mTorr

rf power 100 W
probe-to-cathode spacing 47 mm
magnetic strength 45, 74, 82 Gauss
probe voltage -100 ~ 250 V de
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B I3 12 | v, T, N
(Gauss) | (mA) | mA) | V) | (V) (em™)
45 | 158 | 187 96 | 9 | 32x 10"
74 | 181 | 145 ] 105 | 10 | 42 x 10"
82 | 267 | 16| 9t | 135] 113 x10°

.Vs : sheath potential

(B) DC self-bias
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