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Abstract: Horizontally aligned single-walled carbon nanotubes (SWNTs) grown on 
crystal quartz substrate are very promising material for electronics devices such as field-
effect transistors (FETs). In addition to the CVD growth control [1,2] and 
characterization of chirality distribution of aligned SWNTs, we will discuss two 
manipulation techniques of horizontally aligned SWNTs. First is the full-length removal 
of metallic SWNTs by using polymer-assisted electric breakdown. When the electric 
breakdown technique is applied to SWNT array covered with organic polymer such as 
poly(methyl methacrylate) (PMMA), metallic nanotubes continues to burn as fuses for 
fireworks. This method yielded a high on/off ratio (ca. 10,000) of an FET, which 
indicates high removal selectivity between semiconducting and metallic SWNTs, and 
also showed fine spatial resolution (ca. 55 nm) in the same way as in-air breakdown [3]. 
The second manipulation technique is the bundling of a part of the array by the capillary 
process. By the standard photolithography process, a photoresist was patterned on the 
targeted bundling spot. Then, the substrate was covered with a PMMA film by spin 
coating. The PMMA film with the SWNTs and the photoresist patterns was peeled off 
from the substrate. Then, the photoresist was dissolved to give partially suspended 
SWNTs over the trenched PMMA film. During this process, evaporation of liquid 
induced neighboring suspended SWNTs to bundle together. After placing this film on a 
substrate, the PMMA was dissolved away to leave the manipulated SWCNTs.  
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