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Particle Energy
and Deposition
Techniques

A very large range of
particles energies is
employed for material
processes which
Include deposition,
etching and
Implantation
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Cluster density of Ge on amorphous carbon
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For many materials different grades of structural
order can be deposited, e.g. for Si:

T,< 600°C < T, < 900°C< T,

a-Si Polycrystalline, Single crystalline on
Texture single crystalline
substrate
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2 factors are decisive:

_ . _ *Arriving rate
Right: Composition of reactively sputtered

MoS, films in dependence of H,S partial »Sticking coefficient
pressure (Mo = Target).

Left: Sputtered MoS, target in a pure Ar. The
numbers are the substrate temperatures.

Both are influenced by
gas pressure and T,
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Film composition in dependence of gas
pressure and temperature
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migration of incident atoms.
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Zone T
® Appears only in sputter films

Film reveals fibrous structure
crystallites grown perpendicular
to the surface

Density is nearly equal to that of
the bulk material

Film has large tensile strength
and hardness values
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® Migration of atoms on the
substrate surface becomes
considerable.
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® Grain size increases with . -;_,,,1’1.“ J .
. . 2 o 1'.1l ' 0.5 ,
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Zone 3
® Structure controlled by interdiffusion of atoms.
o

® Recrystallization progress in the film during film formation.
o
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