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Axial band structure engineering of single-walled carbon nanotubes

XIAN XiaoJun & LIU ZhongFan"

Centre for Nanochemistry, College of Chemistry and Molecular Engineering, Peking University, Beijing 100871, China

Abstract: Single-walled carbon nanotubes (SWNTs) possess superior electronic properties that make them ideal
candidates for making next-generation electronic circuits. Many challenges exist for the real applications of
SWNTs-based electronic chips, including diameter and chirality controlled growth, separation of metallic and semi-
conducting SWNTs as well as device fabrication and integration. Researches on SWNTs chips offer new opportuni-
ties and challenges for chemists, since most of the challenges are intrinsically the issues of chemistry. We have been
working on SWNTs electronic devices in the last decade following a general concept of axial band structure engi-
neering. A number of techniques have been developed to tune the local band structures of SWNTs, including tem-
perature-oscillation CVD growth, pulsed CVD growth, substrate-induced band structure modification, and deforma-
tion-induced band structure modification, which will be reviewed in this article together with the relevant works
done by other groups.

Keywords: Carbon nanotubes, CVD, CMOS devices, Axial band structure engineering of SWNTs, Nanotransfer
printing technique
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