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Development of Multi-DOF Nano Aligner System for CNT-Tip

Gyungsoo Kang, Junsok Lee, Jaiseong Choi, Yoon Keun Kwak and Soohyun Kim
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Abstract

AFM tip has been used for surface profiling with a fine resolution, but there is a barrier to improve its
performance because of the low aspect ratio. Many researchers have solved this problem with attaching
carbon nanotube (CNT) to Si-tip. In this paper, we proposed the aligner system that composed of dual type
stage system, and these stages could attach a carbon nanotube to tungsten-tip in vacuum condition. We used
tungsten tip instead of Si-tip because of its conductivity. The aligner system proposed in this paper has 10
degree-of-freedom that 3 in the first stage and 7 in the second stage. With picomotors and piezotube, the first
stage has the resolution about several tens of nm and the second stage has a resolution about a nm. We
experimented on characterization of Nano Aligner System and operated picomotors in SEM environment.
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PT 130.14
Length (mm) 30
Outside dia. (mm) 6.5
Inside dia. (mm) 5.35
Max. operating
voltage (V) 500
ds (M/V) 2.1x10%°

Table 1 : Specification of the piezotube
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Fig. 2 The nano aligner in SEM
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Fig. 7 CNT-Tip Fabrication Simulation
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