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We grow nanowires, nanotubes
and various nanostructures by CVD.

Would they also grow by charged 
nanoparticles?

(a) Mo substrate (b) Si substrate

SiH4 : HCl : H2 = 3 : 1 : 96, 950oC, 10 Torr, 3 min 

Hwang et al. : J. Crystal Growth, 218 (2000) 33

Charged Clusters have difficulty in landing on insulators.
→ Selective Deposition in CVD process



Coulomb interaction between Coulomb interaction between 
positivelypositively--charged rod and clustercharged rod and cluster

→ One-dimensional nanowire growth
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(a) 3 min (b) 6 min

SiH4 : HCl : H2 = 3 : 1 : 96, 950oC, 10 Torr, Si substrate 

Hwang et al. : J. Crystal Growth, 218 (2000) 33

Silicon Nanowires



(c) after 6 min on Si

Selective Deposition and Nanowire Growth by Charged NPs

Electrostatic Interaction between 
CNPs and charged rods 
→ Nanowire Growth
J. Crystal Growth, 218 (2000) 33

(a) after 3 min on Mo

Conductor (Mo) 

(a) after 24 min on SiO2(b) after 3 min on Si

Insulator (SiO2)

CNPs have difficulty in landing on insulators. 
→ Selective Deposition
J. Crystal Growth, 206 (1999) 177

SiH4 : HCl : H2 = 3 : 1 : 96, 950oC, 10 Torr
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