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Abstract - Noncrystalline films of diamond-like carbon (DLC) have been prepared by laser ablation
technique at room temperature. A Q-switched Nd-YAG laser beam with wavelength of 1064 nm and
pulse duration of 10 ns was focused onto a graphite target with power densities of about 10° W/em’.
The physical properties of the resulting films were analyzed with density, hardness, and resistivity meas-
urements. The surface and bonding structures were investigated by atomic force microscopy (AFM), Ra-
man spectroscopy, electron energy loss spectroscopy (EELS).

1. M 2 20~60% A5Eolth al 800°C o] Ate] & 2%
o A whato] FatEojxn g HA o & yI7sl 7)
F 2 tpolotz =g} tlololt =g (diamond-like  FEovt Hof R ARE- = ARl o3 etch-
carbon) wrute. elelsl A et A, ) ing 53 7]9E $lofis whike] Zato] Hyhis)
A BEQER Qlete] o ‘jolwﬂ*i WA & th oEo] columnar Yow AFYEHEE AYI
7}““01 ““’_ AANE T2 A77E G| My AXe A Hol Bt A dashA] 13 A3
A °”*'“ etaats 2 Z2%E tlojopin vlmk g Zhx|a it H]g# tloolE s wtuke. R
S I 5, 2HA dolopEre} HIXq Aol A o] 2H] FAHoLt gleo|H ojEeolad
& E]r°l° B2rz FREvh A% doleldrs W Sl o) MZH“—}‘“’ olgist Wiz A
A8 Alof|A] 12 ¢t W e chemical vapor de- AE 22 ol z]e] Blh o] &Fo] 7lHe] °_
position (CVD) ”o“ﬁ o A" ¢ Qrp 53 A FE et ~~2‘il7] ol CVD "y

RN
CVD tololRri tagder saffFel 2 dofxl wiuhuch /) wutel Aol Amnsiod 71



2 EECRE R PR R

UHV Chamber

=

Graphite .
target Manipulator

Ng-YAG Laser| *

Load-Jock bar

18] 1. Schematics of the experimental setup.
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H 1. Typical experimental conditions

Laser Nd-YAG laser
Wavelength 1064 nm
Pulse duration 10 ns
Repetition rate 1 Hz

Pulse energy 80 mJ/pulse
Spot size 0.004 cm?
Power density 2x10° W/em?
Target Graphite
Substrate Silicon
Substrate temperature 35C
Target-substrate spacing 3 cm

Back pressure 1x 107 torr
Deposition rate 0.1 A/pulse
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8 2. AFM image (1000 nm X 1000 nm) of 100 nm
thick film prepared with energy density of 6x 10° W/em?
onto Si(111) substrate.
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J18| 3. Raman spectra of DLC film prepared with en-
ergy density of 6 X 10° W/eny, diamond, and graphite tar-

get.
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18| 4. EELS spectra of DLC films produced with dif-
ferent energy densities [(a): 4.5X 10° W/em?, (b): 1.1x 10°
Wiem?, (c): 7x10* W/em*]. Data of diamond and gra-
phitized carbon are included for comparisons.
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