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Abstract — Diamondlike carbon(DLC) thin films were prepared by PECVD using methane as a
source gas. Effects of RF power, frequency and secondary gas on the optical band gap were investi-
gated. Optical band gap of DLC thin films decreased with increase of depositing ion energy. In
case of inert secondary gases, the optical band gap decreased very sharply with increase of RF
power. In case of hydrogen secondary gas, however, the optical band gap increased when the
RF power was increased more than 100W. This phenomenon could be well explained by a model

for deposition mechanism in PECVD DLC thin film proposed in this work.
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Fig. 1. Effects of RF power on the optical band gap
of DLC thin films.
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Fig. 2. FT-IR analysis of DLC thin films prepared under different RF power and discharging frequency.
(@) 10W, (b) 20W, (c) 200W (13.56 MHz, 100 mTorr) (d) 10W, (b) 50W, (c) 200W (450 kHz, 100 mTorr)
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Fig. 3. Illustration of deposition mechanism for PE-
CVD of DLC thin films.

2.5
] QCH, gas only
— 1a (3 CHNp=5:D
% 1 A CHear=1:9
20 ] 3 { CHHe=1:9
S IR
g 1
IR %O
R«

S A E
c:g ] B ) €

1.0 ol o
ol 7 -
= A -
U - T o
- i -
005 .
o

0.0} ISR A o o o A S 20

0 50 100 150 200

Deposition power (Watt)
Fig. 4. Inert gas effects on the variation of optical
band gap with deposition power.
The RF discharging frequency was 13.56 MHz
and the pressure was fixed at 100 mTorr.
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Fig. 5. Comparison of FT-IR spectra between DLC
thin films without (a) and with N, secondary
gas (b).
(a) E,=2.2eV(13.56 MHz, CH,, 100 mTorr, 10
W) (b) E,=0.56 eV(13.56 MHz, CH, : N;=5 15,
100 mTorr, 100W)
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Fig. 6. Effects of hydrogen gas addition on the RF
power dependency of optical band gap in DLC
thin films.
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Fig. 7. Comparison of optical band gaps in DLC thin

films prepared by PECVD with different seco-
ndary gases. Destinations of A, B, C and D
are explained in the text.
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