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Synthesis of Diamond Like Carbon Film by

Hydrogen Gas Reactive RF Magnetron Sputtering,
and its Properties

Minoru TOGUCHI*, Osamu ARAKAKI™* and Takashi YAMASHITA*

Summary

Diamond like carbon (DLC) films prepared by hydrogen gas reactive
rf magnetron sputter deposition from a graphite target onto low temper-
ature substrate (room temperature~ 160 C) have been examined using
techniques of electric resistivity measurement and transmission electron
microscopy. Electric resistivities of these films were the order of 10'°~
10"’ Q .cm, which increased with increasing hydrogen gas pressure. Elec-
tron diffraction patterns of these films indicated predominantly amor-
phous structure. Although 8 rings pattern in the electron diffraction ob-
served by the selected area, the observed interplanar spacings coincided
with the data by ASTM card for diamond (6—0675), and the number of
these area increased with decreasing the gas pressure. Oblique— texture
electron diffraction patterns were observed in the films which were pre-
pared at the higher gas pressure (0.6 ~1.0Torr).

Key Words: Diamond— like— carbon film, Amorphous carbon film, Dia-
mond film, Passivation film, Reactive rf — magnetron sputtering,
Gaseous phase deposition.
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RP : Oil rotary pump
CT : Liq. N2 trap

M : McLeod guage
G : Geissler tube

wB

DP

VC : Vacuum chamber

RF : RF power supply
V. : Roughing valve

Vi : Main valve

Fig. 1.1 Experimental set—up

DP : Oil diffusion pump

WB : Water cooling buffle

P : lonization vacuum guage
Flow : Gas [low controller
MB : Impedance matching box
SV : Stop valve

V. : Fore valve

V4 : Leak valve

Fig. 1.2 RF-magnetron sputtering system

Fig. 1.3 Vacuum chamber
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Fig. 4 Evacualion system

Fig. 5 Gasflow controller
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Fig. 8 Capacitor for cathode bias
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Fig. 9 Resistivity measurement circuit
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Table 1 Comparison of observed interplanar
spacings with reported values
Observed Reported (ASTM6- 675, Diamond)
d[A] I d[A] I/ hkl
2. 066 ] 2.06 100 111
1.258 s 1.261 25 220
1. 081 s 1.0754 16 3n
1.023* w - - 222
0. 893 w 1.8916 8 400
0. 820 m 0.8182 16 331
0.730 m 0. 7280** 422
0.689 w 0. 6864** 511,333

% :double diffraction from 111 plane

% : calculated (a0 =3, 5667 A)
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b. oblique—texture electron diffraction
pattern

Fig. 13 Transmission eleciron microscope photograph and oblique—

texture electron diffraction pattern
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