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Fig.1 Schematic model for single-wall carbon nanotube rolled

by single-layer graphene!™”
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2.1.2 {bZZ|445% ( Chemical Etching Method )
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Fig.2 Selective growth of s-SWNTSs by irradiation®**: (a) schematic illustration of the comparison experiment for s-SWNT growth with

UV, (b, ¢) low/high amplified SEM images of the SWNT-based FET structure, (d) plot of lon vs R= log(lon/lorr) for each FET,

(e) schematic illustration of the idea of sorting out s-SWNT arrays using long-arc Xe-lamp irradiation, (f) SEM images of
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SWNT-based FET device, (g) l4s-Vg plots after different Xe-lamp irradiation time (0, 5, 10, 15, 45, 75, 90, and 120 min) of one FET
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2.1.4 EBEPIRE (Electrical Breakdown Method)
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Fig.3 Selective growth of s-SWNTs by oxygen-assisted floating catalyst chemical vapor depositiont?: (a) SEM image of the SWNT thin
film, (b) the configuration of SWNT based TFT, and (c) typical transport characteristics of SWNT-based TFTs
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Fig.4 Selective growth of s-SWNTs by PECVD**4: (a) schematic drawing of the PECVD reactor used for the synthesis of SWNTs,
(b) AFM image of SWNTSs, (c) lgs vs Vg for a single-tube device, (d) current lgs vs bias under various Vgs, (€) SEM image of the
SWNTs array prepared by PECVD, and (f) I4 vs Vg for both the as-synthesized SWNT and HiPCO network devices
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Fig.5 Selective growth of s-SWNTs by electrical breakdown!®: (a) schematic drawing of the electrical breakdown of SWNT ropes and

(b) G vs Vg for both the initial SWNT and treated by electrical breakdown
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2.1.5 FHg¥nHBhE ( Magnetic Field Assisted Method )
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Fig.6 Selective growth of s-SWNTs by magnetic field assisted method®®: (a) schematic diagram of the magnetic field-assisted FC-CVD

reactor, (b) typical RBM Raman spectra of the SWNTs samples using the excitation laser wavelengths of 633 nm, (c) typical AFM

image of single SWNT on two electrodes (the inset shows the schematic diagram of the configuration of the transistor based on

single SWNT, and (d) plot of lon VS lon/loss fOr each transistor
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Fig.7 Selective growth of m-SWNTs by feeding Fe(CO)s®?: absorption spectra of SWNTs obtained in the absence (a) and presence (b) of

Fe(CO)s; Raman spectra of SWNTSs in the presence of Fe(CO)s vapor: (¢) G-bands, (d) RBM bands
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“In Situ” Selective Growth of Semiconducting and Metallic SWNTs: A Review

Luo Chengzhi*?, Li Fangying? Pan Chunxu'?
(1. Shenzhen Research Institute, Wuhan University, Shenzhen 518057, China)
(2. School of Physics and Technology, Wuhan University, Wuhan 430072, China)

Abstract: Single-walled carbon nanotubes (SWNTs) are the ideal candidates for making next-generation electronic circuits because of
their high strength, high toughness, high thermal stability, and superior electrical conductivity. However, achieving these goals is extremely
challenging because the as-grown SWNTs contain mixtures of semiconducting (s-) and metallic- (m-) SWNTs, typically inadequate for
integrated circuits. It has attracted much recent attention that how we can separate these two spices according to their electronic structure
and chemical activity. Herein, this review focuses on the “in situ” methods and techniques for the selective growth of s- and m-SWNT.
Based on the understanding of the growth mechanism of those strategies, we try to propose the general guideline on how to develop the
optimal condition for large-scaled growth of s- and m-SWNTs.
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