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In-situ Observation of Growth Processes of non-stoichiometric compound, Aluminum, Titanium,
Silicon Nitride Thin Films due to lon Implantation
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Abstract

Nitrogen ions (N2*) with 62keV were implanted into the 100-nm-thick Ti films of both hcp-Ti and TiHy held at room

temperature in the 400kV TEM equipped with EELS, connected to an ion accelerator at JAEA-Takasaki.

Different from

the formation of TiNy by nitriding TiHx without changing the Ti sublattice, hcp-Ti sublattices are epitaxially transformed
into fcc-Ti sublattices during the formation of TiNy due to the occupation by N atoms, partially inheriting the specific

atomic arrangements of hcp-Ti.

Keyword: ion implantation, in-situ observation, non-stoichiometric compound
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Figure 1  ED pattern (a) and BF image (b)
were taken from a deposited Ti film. DF
images (c) and (d) were taken with the 002 *
of TiHx and 11-1 reflections of hcp-Ti,
respectively.
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Figure 2 ED pattern (a) and BF image (b)
were taken from a N -implanted Ti film with
N/Ti=1.06. DF images (c), (d), (e) and (f)
were taken with the 002, 002s, 002c
reflections, 200 reflection, 002a reflection
and 002c¢ reflection of TiNy, respectively.
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Figure 3. Variation of EELS spectra with the N-
concentratin (a) in TiHx region and (b) in hcp-Ti
region.  Solid triangles and solid lines indicate
the energy loss peaks due to plasmon excitation
and due to the Ti 3p-3d resonant photoemission.
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Figure 4. Variation of the energy loss peaks due to
plasmon excitation with the N-concentratin ()
and in TiHy region and due to electron exitation of
Ti2p (La23) .
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