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Tribological Characteristics and Synthesis of DL.C Thin Film by using a RF PCVD
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Abstract DLC thin film was deposited by RF plasma chemical vapor deposition method. The purpose of this study
was examined closely a relationship between deposition and tribological characteristics. The growth rate, hardness, in-
ternal compressive stress, and hydrogen content of film as a general deposition characteristics were measured. The C-
H structures and material characteristics were analysed by FTIR and Raman spectroscopy, respectively. The friction
coefficient and wear resistance were measured by pin-on-disk type tribometer.

The growth rate and hardness were increased with ion bombardment energy (DC self- bias). lon bombardment dur-
ing deposition seems to create high compressive stress. The higher stress is observed in films in the diamond-like
properties region, and they decrease towards the graphite-like region. And the hydrogen content of film was deeply
decreased and saturated with energy. The minimum coefficient of friction was 0.08. The friction coefficient obtained
in wet air atmosphere was larger than that obtained in dry air. The wear resistance was strongly dependent on ion
bombardment energy, and higher compared to that of Si substrate.

3 £9) SR 271 Vsh 227
o713 elch 7. DLC wehe wlgage® Heold 423 $7heqreol e} WHe 2, o F

71} A7 glo] Folut

DLC uhebe Zapbyold 2 T4 FRz7e) weh 0 9% we ot

£, 244, E,, A714% 9 #9045 2& B40] 245 DLC whwAle) nlAls Vs wherlagids) dukg

£ =4e 23 o Apsheda, it olFe] 7R B NEE s BESL ol
QebAo T DLC et Baole A7k Dok 4 o SEoUAshe ol AREA SLoE aokuateh

A3 £EE 24 @+ ol PCVDHe) 742 de) o835 olF ia) V, Wzhel w2 wtobe] 2HLE, uige,

slch. PCVDel )% DLC wrebe] §4shge, 984 = 2 shehe] Sase S4stgon, DL
s 2l FEA B G Wb L0 A o BUTHE dohis) A5 FIREY 3 Rament D
, Bepmopye) oleat HALe) oS Ao ofe) £ A& Wakxok

9]
Az
2
Lo
ol



Pressure Controllerl

\>

Vacuum
- Gauge
Vacuum
Pump.

ikt

7

Matching Box

Fig. 1. Schematic diagram of RF PCVD system.

Table L. Deposition conditions by RF PCVD.

292t RF PCVDel 2j& DLC

Substrat Si(100), Thick: 500m
ubstrate Cover glass, Thick: 100un
P
cny | osenTer
Self-bias(V) 100, 400, 700, 1000
. Ti
Depo. Time |\ 1o Anode #210
_...(min) R o
Flow Rat
ow hale 10~15 | Cathode $130
(sccm)
RF Power 10~500 El.ectrode d=40
(W) | distance | mm
g by e 2 DLC wlube] Aupad - Yol E4J8 oj
$ sofubeha el sick. el sk sl Lnn} =4
o] Zatwgel o AFATPAE e dejde A7 2

3)

E 7o) A gith weba] B dFoi= pu%on-dlsk

3 % DLC wtete) tribology 54 % of

A 7= Viok ukg

I7} sler, §5 EH7]le o4

SRBAT YEAHE ZAbehelsh R SHE
o

Zobste} 4] B

i
X

D}-D A]zﬂ

2 Aol watsag gt VB8R 49l
Si(100) dAlolHE AMgsbsda, Wi-&HE S4s817] ¢
ZIHAEE 277 12x50mn o] FA 7} 100me)
Abgsbet. 287 12 & dgof|A] AEE
PCVDA#E BoiF1 9lrh. A5
13.56MHz 2] WAdFa+E 713 ddes FF=HI, Vy
A7l RF AHS w3413 =453, matching £ 2]
LPF(low pass filter : choke)ol] <173 =ZExatA
& &5}t

glass&

<

au
of

apuksb 4l 3b Tribology = 4 37} 1071

l LJrEPLH"*%O] 7R £E 99
4 7pARE Arg
Ab-&&h ek, HA wetg F2bEl7] Hell 7]%}4‘{"&91 A s
3 4ol 7B
% 210 ° Torr7bx w41 70c}
% Ar 7}25 20 scem EHF & oS 50 mTorr 2
7 Vw7t 500V ¥ 5% RF 38 24zt 7|3
22H e Al A 2Ekadct. ofgA Aeld 7w 4
60 sccmo @ EejF & ulo Ao Hialg
10, 50, 85 mTorre} A 7}z 73
-2 dAsA §227 &, RF d¥s wspxA Vg
100, 400, 700, 1000V 2] 4ctA| 2 Bis}A)A7}HE A wbab=
7 yge dssc.
) upuke] ol
s Wye R Toin, Be) yrse o
Al surface profilometer-g& o]-&3}of X-2-&oj oj7} 7|3t
o WHHEE Saste] Stoney 4" ol vlaystel #ababiz
siyjo 8 Falolrh, Fabbabe) v ax s 34 dFo) 0.
1 mg‘i] Dynamic ultra-micro hardness tester & o]-4-3}
g9l ek Estol 4] Fgstoch. 22z 3w uishe)

Ho 7h2%

qu_% _Z_Zé ].o% OLEJO

surface profilometer 2 mask 2

2

b
o&i

= £ ERDA (elastic recoil detection analysis) 20 &
Fsch £t Subetel el dvs pads
= 400~4000cm ") &
A3
&

R I
3;/\}%} ] °—l?sH Raman

o
o
o
P‘

4 g9&
g St e tribology 54947 P°ﬂ EHEH H% of e
gol 12 Ade At
HolEle) Al=l4de] Heiid pin-on-disk %}XI(Flg 2=
olg-stal L, AH&-H pinFe] A|@HL A Ae] 3/16" A
3}4f 4 ballelt}. Tribology A4 H7F d¥x27& & 24

vhetui gl spdAles 18 2°l 7xd]) v sensor &

olgstel SAs T, FudalFE 1% 29 6wel Fa)

sensor 2 =7#slgic), o)uf }\E""“-r] 7%= 4% sensor®

2AstHA AiFES 2|t 85% 7R WspA)Ach wak

ko wiwp B4 A - Al GEE Welr A Yo E

o] &-3to] FAstgith. o|wf v & gals FalEkEo) 20g
Gas —~

. Ball

. Disk

. Holder A

. Holder B

. Load (coil spring)

. Load cell A (load)

. Load cell B (friction)
. Chamber

. Thermistor

Qil outlet

Oil inlet

OWONDIO L WN -

Fig. 2. Schematic diagram of pin-on-disk tribometer.
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Table 2. Trlbologlcal charaterlzatlon condmons
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Fig. 3. Deposition rate of the deposited film at the various

conditions.
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Fig. 4. Compressive stress of deposited film at the various
conditions.
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