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A Study on Detailed Structural Variation of
Diamond-like Carbon Thin Film by a Novel Raman Mapping Method

Bey'e
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Abstract

Hydrogenated Diamond-like carbon (DLC) films were prepared by the radio frequency plasma

enhanced chemical vapor deposition (RF PECVD) method on silicon substrates using methane (CHi)
and hydrogen (H2) gas. The wear track on the DLC films was examined after the ball-on disk (BOD)
measurement with a Raman mapping method. The BOD measurement of the DLC films was performed
for 1 to 3 hours with a 1-hour step time. The sliding traces on the hydrogenated DLC film after the
BOD measurement were also observed using an optical microscope. The surface roughness and

cross—sectional images of the wear: track were obtained using an atomic force microscope (AFM). The

novel Raman mapping method effectively shows the graphitization of DLC films of 300 umx300 um
area according to the sliding time by G-peak positions (intensities) and Ip/Is ratios.

Key Words :

DLC(Diamond-like carbon), PECVD(Plasma enhanced vapor deposition), BOD(Ball-on disk),

MEMS(Micro electro mechanical system), Raman mapping method
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Table 1. Deposition condition of DLC film.

Substrate p-type Si(100)
Pre-treat. gas Hz: 80 scem
CHs 20 sccm
Deposition gas
Hy: 80 scem
Working pressure 1 Torr
RF power 150 W

Deposition time 5 mins 30 mins

Substrate temperature Room temperature
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AFM images of DLC thin film as a
function of sliding time, (a) 1 hour, (b)
2 hours, and (c) 3 hours.
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SEM image of wear track on DLC film
after 3-hour (a) x500
magnification, (b) x20,000 magnification,
(c) x100,000 magnification.

Fig. 3.

sliding test,

1)
it
)
©
v

tol HAAE

A ol

il

o

A x

w
L‘ﬂll =
ul
QN :
(o5
=
2
o
KV}
&Y

vl
o
)
rot
o
2
lo r
I
o
Wy w
= QO
Au) e 3 A
o to
o ofl e
o nd _3; }01'
R
12
tlo
4
2

ox o
o =
B &

ﬁoﬁi—!ﬂii)’?ﬁé
3
[
N
ox o
ﬂrg-{mr
2 |y o
UNE:
o

1>

i

RN
b2 E

e L
2
2
&
A

He
2
[*3
QL
v
dn o
ol
of
O e
ra
:NJ,
w 2
=
)
kY



a8 4. sgolqd Aztel wE AR e Fag
w7 AR 11 points® Raman spectra,
(a) as—deposited, (b) 1AIZF 24, (c) 24
T EF, (d) 3T EA.

Optical microscope images and 11 points
(300 ym) Raman spectra of DLC films
after BOD measurement as a function

Fig. 4.

of sliding time, (a) as—deposited, (b) 1
hour, (¢) 2 hours, and (d) 3 hours.
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Fig. 5. (a) G-peak intensities and (b) G-peak
positions deconvoluted from Raman
spectra measured on DLC film surface
across the wear track after BOD
measurement as a function of sliding
time.
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