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Abstract

The study fabricates series thin films of Tag,Tix
series of films by RF magnetron sputtering by changing
the number of titanium metal sheets on the tantalum
target to vary the sputtering area ratio between tantalum
and titanium. The experiments is under a condition of
fixed flow rate of argon, work pressure, and sputtering
time to explore the influence of characteristics of Ta-Ti
alloy thin film with the different sputtering power and
different sputtering area ratio between tantalum and
titanium.The XRD results show the structure of Ta-Ti
alloy thin film is composed of the a-Ta and B-Ti phase
at higher sputtering time and higher tantalum contents,
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but with the increasing amount of titanium dopant in
film. The composition will be changed from the Ta-base
to Ti-base, and appear an amorphous diffraction
hump.The SEM images of cross-section show that
crystalline micro-pillars are found at sputtering power
of 150 W, and others are flat and dense morphologies.
For surface morphologies by AFM, the composition of
thin film in higher tantalum contents had larger grains,
but with the increase in the amount of titanium-doped
would produce grain refinement, and lower the surface
roughness of the thin film . According to the results of
nano-indentation show that the hardness and Young's
modulus of Ta-Ti alloy thin films are dominated by the
amount of the tantalum content. With the increasing in
the titanium content, both of hardness and Young's
modulus become lower. The series of Ta;Ti, have the
highest hardness and Young's modulus which are 23
GPa and 208 GPa.

Keywords : RF magnetron sputtering, Ta-Ti alloy,
Nano-indenter
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