Journal of the Korean Crystal Growth and Crystal Technology
Vol. 16, No. 6 (2006) 256-259

Direct synthesis mechanism of amorphous SiO, nanowires from Ni/Si sub-
strate
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Abstract The amorphous SiO, nanowires were synthesized by the vapor phase epitaxy (VPE) method. SiO, nanowires
were formed on silicon wafer of temperatures ranged from 800~1100°C and nickel thin film was used as a catalyst for the
growth of nanowires. A vapor-liquid-solid (VLS) mechanism is responsible for the catalyst-assisted amorphous SiO,
nanowires synthesis in this experiment. The SEM images showed cotton-like nanostructure of free standing SiO, nanowires
with the length of more than about 10 um. The SiO, nanowires were confirmed amorphous structure by TEM analysis and
EDX spectrum reveals that the nanowires consist of Si and O.
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Fig. 1. SEM images of SiO, nanowires (Ni catalysts/Si substrate)

(a) Surface morphology of SiO, nanowires, (b) Cross-section of

SiO, nanowires, (c) SiO, nanowires at low temperture (800~
850°C).
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Fig. 2. SEM images of SiO, nanowires (Ni catalysts/TiN buffer
layer/Si substrate) (a) Surface morphology of SiO, nanowires,
(b) Cross-section of SiO, nanowires.
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Fig. 3. TEM images of SiO, nanowires and EDX analysis (a) Low-magnification TEM image of SiO,, (b) HRTEM image of SiO,
nanowire, (c) Chemical composition of SiO, nanowire.

Table 1
An EDX spectrum of SiO, nanowire
Element Weight % Atomic %
Cx 29.47 51.82
O 18.20 24.02
Sig 16.12 12.12
Cuy 36.22 12.04
Totals 100.00
e AA2=9) buffer layerd] JIFS W o=
sholelgic
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