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Growth mechanism of ultra-high mass density carbon nanotube forests on conductive

supports at low temperature.

Abstract:

Due to their outstanding properties, carbon nanotubes (CNTs) are envisaged as a
material for future technologies such as interconnects in LSI, heat dissipation devices,
and chemical sensors. To realize the proposed applications, chemical vapor deposition
(CVD) is the only technique to grow CNTs, and the control of tube morphologies is
necessary. Vertically-aligned dense CNT forests on conductive supports are one of the
promising morphologies as an assembly of CNTs, since individual CNTs are difficult to
control and use. Compare to the forest growth on insulating supports such as Al2Os or
SiOg, the growth on conductive supports is more challenging [1]. This mainly comes
from the difficulties of the catalyst nanoparticle formation, so we need to engineer the
catalyst/underlayer systems. On top of that, for CMOS compatible processes, we have to
grow CNTs at a temperature lower than 450 °C. Recently, using Co-Mo catalyst, we
have reported the growth of CNT forests on conductive Ti/Cu supports at 450 °C with a
record high mass density of 1.6 g cm [2]. This mass density is four times higher than
that without Mo and the ohmic resistance is observed between CNT forest and Ti/Cu
underlayer. We also have reported the growth kinetics and termination mechanism of
the forests [3]. The role of Mo and the growth kinetics and mechanism of the dense CNT

forest will be discussed.
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