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A Study on the Actuating Voltage of a Nanotweezer
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Abstract

In this paper, we propose a method to estimate the actuating voltage of the nanotweezer made by manual
assembly using carbon nanotube. The nanotweezer is composed of two CNT arms that are made by the multi-
walled carbon nanotube and tungsten tip. Since the each CNT arm has the macro actuator, the nanotweezer
can manipulate a large particle and it is possible to close and open the CNT arm repeatedly. The closing
voltage, i.e., actuating voltage is calculated using the capacitance between the carbon nanotubes in CNT arm.
We demonstrate the actuation of the nanotweezer using the voltage calculated with the electrostatic force.
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Fig. 1 Manufactured tungsten tip (scale bar : 10 zm)
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Fig. 2 Manufactured CNT arm (left : Optical
microscope image, right : SEM image)
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Fig. 3 Schematic view of CNT arm cutting system
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Fig. 4 Prior and posterior images of CNT arm of
electrochemical etching (upper) and the profile of
current during the processing (lower)
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Fig. 5 Schematic view of nanotweezer with macro

actuator
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Fig. 6 Manufactured nanotweezer (scale bar : 5 zom)
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Fig. 7 Schematic view of the electrostatic force in a
nanotweezer
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Fig. 8 Distance between the end points of CNTs in
nanotweezer depending on the applied voltage
(line : simulation, point : experiment)
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Fig. 9 Images of the nanotweezer depending on the
applied voltage and the movement of the macro
actuators. (a) initial state, (b) intermediate state,

24V, (c) at closing voltage, 28V, (d) before
separation by the macro actuators, (e) after
separation and (f) recover the initial state (scale

bar : 5 um)
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