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Semiconducting nanowires are of important 
fundamental and technical interest due to their unique 
electrical and optical properties. Low dimensionality, 
small size, and high surface-to-bulk ratio make 
nanowires ideal for a wide range of technical 
applications.   
 
Our nanowire growth is achieved using the vapor-
liquid-solid (VLS) method in a home-built, hot-wall 
chemical vapor deposition reactor. We demonstrate 
epitaxial growth of GeNWs on Ge(111), Ge(100), 
Si(111), and Si(100) substrates.   Epitaxial growth 
may become critical in facilitating device integration 
because nanowire growth direction can be controlled. 
Nanowire growth on other substrates including silica, 
titanium, indium tin oxide, zinc oxide, and organic 
materials is also examined.   
 
Methods of organic and inorganic passivation are 
discussed.  Due to germanium’s unstable native oxide 
layer which is soluble in water and forms a defective 
interface, nanowire surfaces should be chemically 
passivated to improve ultimate device performance.  
We compare wires functionalized under different 
conditions, including treatment with hydrofluoric and 
hydrochloric acid for hydrogen and chlorine 
terminated surfaces, respectively. Wires were also 
reacted with alkanethiol and other alkane solutions to 
achieve hydrocarbon chain passivation.  The structure 
of high-k dielectric layers grown on GeNWs via 
atomic layer deposition is described.   
 
We are exploring the use of nanowires in nanoscale 
devices including transistors, sensors, and solar cells. 
Initial electrical measurements show p-type field 
effect for unintentionally doped GeNWs.     
 
Our studies of GeNWs are accomplished using 
transmission and scanning electron microscopy, x-ray 
photoelectron spectroscopy, Fourier transform 
infrared spectroscopy, Rutherford backscattering, 
scanning probe microscopy, and electrical methods. 
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Fig 1. Side view of GeNW heteroepitaxial growth on Si (100)  
 

 
 
Fig 2. Image showing both a top view and side view of  GeNW 
epitaxial growth on Ge (111)  
 
 
 

 
 
Fig 3. Back-gated GeNW FET 
 


