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‘Motivation & Approach ‘

Amorphous carbon coatings are of interest for bio-functional,
biological or engineering applications. Their wetting behaviour
can be influenced by plasma-chemical in-situ modification
during deposition in H,, N,, O, and Si-containing atmospheres.
We report on novel oxygen containing amorphous carbon
(a-C:0) coatings. The O-content of the coatings was systema-
tically varied by utilizing different values of the O, gas flow.

Characterization of the a-C:O coatings:

Constitution and bonding structure by SEM, XPS, and Raman
spectroscopy (at two wavelengths, A=514.5 nm and 325 nm).

Indentation hardness, Young’s modulus and residual stress

Surface topography analysis by AFM
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Wettability: contact angle measurements with different test 5 pm
liquids; calculation of the surface free energy. 3 4
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The correlation of the properties measured, especially of the 1
wettability and surface free energy, with the constitution and R,=9,0 nm
bonding structure of the coatings is discussed. A significant R,=79,5nm
influence of the O, gas flow on these properties is presented. R;=87,5nm
a-C:0 deposition \Raman spectroscopy\ \Mechanical properties\
reactive d.c. magnetron sputtering of graphite in Ar/O, plasma . 1600 with 1450 = 150 s 15
£ 1590 - /@/ﬁ/é/%/ increasing e ,a/@/@/%/ © 1254 ; g 12061 =
2 Doy S 1167 2
£ 1580 1 £ 1430 1 = §10,58 10,66 =
é 1570 - M 5 0325 nm o 100 1 %9‘39 LR >
‘@ increase of 2 = 958 »
2 1560 - sp? clustering § 1410 5145 nm 2 759 @
% 1550 0325 nm x o S
g +514,5nm g £ 504 56
o 1540 —— A 1390 T ©» o
s 25 »
0 2 4 6 8 0 2 4 6 8 =
[ Doz invol% ®oz invol% E 0 T 0
420 0 2 4 6 8 10
och 175 d .
e - i arbon Ir\\,:éssl,ly & 410 4 oz invol%
= @ lon of procese ges £ eg.torsionand )3 400
aarth (O spufierac fargel aiom £ 1504 stretching of S 200 4 3
x bonds, more than g 0,8
g 4 6 atoms 2 380 1 o
o 2 3704 &
d.c. power: 500 W substrate temperature < 150°C 2 1251 2 ) 2 360 0325 ©o6 T
I 0325 nm growing cluster Z o «514,50m = : " )
3 size %] T
total pressure: 0.6 Pa O, gas flow ®g, = 2, 4, 6, 8 vol.% T j00 | 251450m| 0 2 4 & 8 2041 P
0 2 4 6 8 ®oz invol% =
Doy invol% © 1
e 30 ” g 015 3 02
XPS analysis: surface and bulk ' £ >
{ { { increasing E 0,10 E 0,0 T T T T
254 disorder £
20 o % 5 % 0 2 4 6 8 10
g = 2005 Doy invol%
T 15§ 20y & g & 2 i
5
; 0325 nm increase of ring g 0.00 . . . .
10 A 4514,5nm|/ structures; s o
£ 15—\ qecrease of g o 2 4 5 8 Summary & Conclusions
S 5| 0 2 4 6 8 \chainstuctures Doy invol%
g ®oz invol% With increasing gas flow @, the a-C:0
2 0 T T T T | coatings show distinct features. The O, gas
© oo 0.2 04 06 08 1,0 flow correlates well with coatings properties:
sputtering time in min . . .
: - increasin ntent in bulk %
Dynamic contact angle measurement creasing O content in bulk (up to 8 at.%)
» 40 - fraction of sp3 hybridized C atoms decreases
£ S . .
2 35 Test liquid: distilled water Dist. water, Formamide, Benzyl alcohol | - sp2 cluster size increases
30
2 = ] 100 + advancing ; s - formation of ring structures favoured
§ § ig § 801 Oreceding % 40 - smooth surfaces, but R, value increases
I
S g0 < 604 g 30 - mechanical properties deteriorate
H 5 o R SE 2
;; 0 S 404 2 * 7> - reduced contact angles
5 B BE 10 ) )
o 2 4 6 8 é 20 4 o g o - polar fraction of surface energy increases
; 3
Doz in vol% 8 o — ; £ 2 4 6 8 O content to be limited — advanced surface
W coating's surface O coating's bulk 0 2 4 6 8 f_g Doz in vol% properties through ion bombardment, modified
Doz in vol% = plasma chemistry and/or micro-patterning.

KIT — University of the State of Baden-Wuerttemberg and
National Research Center of the Helmholtz Association




