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The ability to measure and manipulate at the
nanometer scale is crucial to the progress of
nanoscale science and technology. Tradition-
ally, scanning electron microscope (SEM) 1s
basically a passive tool in which one can
only observe objects but cannot do much to
change it. A probe system such as an SPM
may be used in many ways to manipulate and
perceive objects actively. It 1s therefore
highly desirable to integrate the probe system
inside the SEM. In this work, four nanoprobe
systems from Kleindiek company were
installed in a FEI SEM and carbon nanotubes
(CNTs) were manipulated and measured.

Manipulating CNTs
Using the probe systems
CNTs were cut, moved
and placed on a substrate.
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Measuring CNTs---Establishing

Ohmic contacts

CNT's samples usually contain both
metallic and semiconducting nanotubes.
To measure the electronic property of the
CNTs before they are built into
nanodevices is very important. Using the
probe system inside SEM, the CNTs on
the substrate as well as that suspended
can be measured.

The first problem is to establish reliable
contacts between the CNTs and the
electrodes. Methods for establishing
Ohmic contacts on a CNT were
developed using the Joule heating effect.
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Using J oule
heating effect,
Ohmic contact
was repeatedly

established
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Measuring CNTs---resistance vs.

length
The resistance of CNTs were measured
as a function of length.
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The resistance of CNTs reduced lmearly with
length (e & f). Ballistic transport was also

observed when the length is short (f).
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