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Abstract

This research is concerned with the deposition process for hydrogenated amorphous carbon films (a-C:H)
by DC magnetron sputtering in He/C,H, gas mixtures. More specifically, the influence of ion flux and substrate bias
voltage on the microstructure of a-C:H films has been investigated. It was shown from the Langmuir probe that ion
flux at the substrate position is in the range of 10"-10" m?s” for the given process conditions. Furthermore, the flux
of ions is proportional to the discharge power, however, nearly independent from the substrate bias voltage.
The microstructure of a-C:H films has been investigated using Raman spectroscopy. It was found that increasing
the amount of ion flux gives rise to an increase sp’/sp’ ratio indicating a larger grain size of the graphite structure
in the a-C:H films. However, the substrate bias over -200 V results in a dramatic decrease ofspz/sp3 ratio presenting

a higher diamond-like structure in the deposited films.

Keywords: a-C:H films, DC magnetron sputtering, substrate bias, lon flux, microstructure
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A5 1 ANTIFLATTR BN UN AN N AEndaa LaNn19N 2

Parameters Value Unit
Gas volume (V) 0.0065 m’
Boltzmann constant (k) 1.38x10%° JIK
Electron temperature (T ) 3to5 eV
Argon ion mass (M ) 6.67x10% kg
Electron mass (m ) 9.1x10™ kg
Operating pressure ( p ) 0.66 Pa
Gas temperature (T ) 300 K
Rate coefficient of the ionizations (K ) 1.5x107° m’/s
Rate coefficient of the excitations (K _ ) 2x107" m’/s
Rate coefficient of the elastics (K, ) 1%x10™° m’/s
lonization energy (&, ) 15.76x10"° J
Excitation energy (&, ) 12.14x10™ J
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aun199 2 29N DN RmeFlumA137197 1 AnuanszauNANG leaaw kasni liidinladnsnavesniaa Wi lEduin

al a a o Adld 1 o
wunnreuLaranInalaAnd luLaanNAa BT unand laaaulunanaun
uwlinanismaaesuazaNdiuiidmn e lialiviuiinandlesemtugaszandndluues usetnalsfinu

i
o =< o o ' o

o - a4 A A & o P ¢ v I~
wmmm@ummi@@@uwmmuwmmnms‘wuwumqmmumqnum’mmmmum@mmﬂwwﬂ’lmunmwmmmwn@m

Q

\WilleRiada@n (Chen, 2003) ANNANNNS

g.zqi(VOEps) (3)

R

W &, P naduaaizedleseu q, Ae Uszaleseu uaz v « E | Ao aninatnduzesaun i luduiiunaiaan

S

nnadawilaiadan lunstiiiadanianinaausiiuniuan pouaiaduaesaun iiindszunaldainardndlniing

Tuwea v, . Widudan lunsiiindsnuaatizaslesauninaaunannsgnuiasatimuwnlian ¢, ~ qv

bias

'
aa o

- s o e n a4 Y - = . - d4 o4 d
AmFunsinRadanlanimaruin lisvBean naaufinuniudilioge waseuaativesleasuiiindoui
AnNsgnLNURadan azgnasneuaslileteibddny Wesanawalniiannsyqlwiiamidulssquaniayanuuiia
Janminans wansalansciifinluiunsduam eilduiiluauou Wuidu Tio, Wan ALO, (Henderson, 2003;
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