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Self-organized Ni particles deposited on TiNxOy coated ion patterned Si
substrate for carbon nanotubes growth
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Arrays of organized carbon nanotubes (CNTs) are an important requirement in

nano-electronic applications

1

. Therefore, feasible and reproducible catalytic templates

substrates to growth CNTs are demanded by technology requisite. In this work, we

report the deposition by a sequential in situ process of a lattice of self-organized

nickel nano-particles templates potentially used to growth organized CNTs. First,

crystalline Si (100) substrate is bombarded by low energy Xe

+

 ions (500eV) at room

temperature generating regular ripples

2

. Subsequently, a titanium oxy-nitride (TiN

x

O

y

)

thin film diffusion barrier is grown by ion beam sputtering (IBS) on the patterned Si

substrate. Next, nano-size nickel particles are deposited by IBS (750°C, 1 minute)

forming a well-defined 2-D lattice of Ni dots (template). After that, CNTs are grown by

chemical vapor deposition on the decorated substrate. Each deposition step is

analyzed in situ by X-ray photoelectron spectroscopy. Complementary ex situ

measurements by X-ray diffraction, atomic force microscopy, and scanning electron

microscopy shows details of the TiN

x

O

y

 crystalline orientation, the 2-D Ni organization,

and the morphology of the CNTs, respectively. The origin of the Ni self-organization

on the coated sculpted Si grooves is presented and discussed taking in account the

preferential Ni particles diffusion due to the surface topography and stress of the TiN

coated substrate. 
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