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Bonding structure of the DLC films deposited by RF-PECVD
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Abstract The diamond-like carbon (DLC) films were deposited on the Si (100) wafer by a rf-PECVD method as a
function of the mixture rate of methane-hydrogen gas and bias voltage. The bonding structure and mechanical properties of
these deposited DLC films were investigated usmg FT-IR, Raman, and nano-indenter. The deposmon rates of DLC films
increased with increased flow rate of methane in the gas mixtures and increased bias voltage. The sp’ /sp bondmg ratio of
carbon in thin film and the hardness increased with increasing flow rate of hydrogen in the gas mixtures and increasing
bias voltage.
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Table 1
Typical experimental conditions used

Substrate P-type Si(100) wafer
Reaction gas CH,. H,

Biased negative voltage -(300~500)V

Base pressure 7.0x10"* Torr
Working pressure 87 mTorr

Total gas flow rate 60 sccm

CH, 10~30 sccm

H, 30~50 sccm
Deposition time 1 hr

dolzl DLC BFe] $7= SEM(Jeol, JSM-5900LV,
Japanyg o|§sle] whetdm S AEsle ATk ¥
HZ0] we DLCHe AT}t sp'e} sp” A7
JiEel C-H Z3HE A1) 98] FT-IR(Nicolet,
Magna-IR 760 spectrometer, USA) ¥2-& 500 cm™'~
4000 cm™ GolA  aEiTh. E3FH, C-H stretching
vibration §9¢1 2700 cm™'~3100 cm™ AbololX Fd
o] FHA o] F4o AUHd FEE vepEE ¥
g ARl Auldd 4 g ARSI 18]
T2 2he] EAEAe] WstE B4 Y8k 514.5
nme] HA S JEAE 35 mW ol= ol oA
£ ©]&3led 1000em'~1800 cm™ P olA] Raman £-4
(Jobin-Yvon, T64000, France)2 3§&I3th. T=3F Raman
2HEH] deconvolution2 93141 Gaussian line shape
S o] &3t TAFAL gt §- ZFZe] Raman param-
eter($12], FWHM) ¢} ID/IG H1E =43} 18). 2}
ko] Ax =42 panoindentor(CSIRO, UMIS-2000,
USA)E A}&-313Th

3. &3 9 &

Hlojoj2 Het W w40 | ERisle] wE
DLC Hlute] A& Fig. 1o Wehlich nvteloj2 2
%ol wiet DLC =] FAZF A¥AHo= Frtele A
& St} ol uvlelojs HSto] Al wel ET)
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S FIAA ol A radical 79 F7F WE
ojt}H[19]. ¥ FYUSH nlololi HSQtAA FATRRe]
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Fig. 1. Thicknesses of the DLC films as a function of bias
voltage in various gas flow rates.
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Fig. 2. Peak position and full-width at half-maximum of the G

line (a) and Peak position and full-width at half-maximum of

the D line (b) as a function of bias voltage in various gas flow
rates.
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Fig. 3. Ratio of the integrated peak intensities of the D and G
line as a function of bias voltage in various gas flow rates.
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Fig. 4. (a) sp‘}/sp2 ratio and (b) hydrogen contents as a func-
tion of bias voltage in various gas flow rates.

Table 2
Distribution of the absorption peaks in the C-H stretching region
Wave number (cm™') Bond type
2850 sp'C-H,
2870 sp'C-H,
2920 sp’ C-H
2970 sp’ C-H,
3000 sp’ C-H
3060 sp” C-H
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Fig. 5. Typical hardness of deposited the DLC films as a func-
tion of bias voltage in various gas flow rates. Different indenta-
tion loads are used as shown in (a) 2 mN, (b) 3 mN, (c) 5 mN.
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