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Telescopic Nanotube Device for                         
Hot Nanolithography 

ADVANTAGES: 

 High spatial resolution: ~ 2-3 nm 

 Tip-surface distance control with no 

feedback mechanism: d ~ 2-3 Å 

 Chemical and mechanical robustness 

 Wide range of applicability 

High-Resolution Nanolithography  

Device 

USF Available Technologies  

R esearchers at the University of South Florida have developed a 

device for hot nanolithography surface modifications. 

The device is capable of improving the resolution of the imprinted 

patterns down to 2-3 nm on a sample surface. A great advantage of this 

device is that a constant distance between the imprinting tool and the 

surface can be maintained using the effects of their mutual internal forces. 

This has been a long standing problem in current nanolithography devices 

limiting their quality and wide applicability. This problem has been suc-

cessfully solved here. 

The main component is a custom double wall carbon nanotube (DWNT), 

with a finite length outer tube attached to an AFM cantilever. The inner 

tube, with a length larger than the outer tube, is not constrained. The 

DWNT is heated by a collimated pulsed laser and brought in the vicinity of 

the surface, where heat is transferred to allow thermal imprinting. 

The small diameter inner tube is used to ensure high spatial resolution as 

the thermal spot on the surface is primarily determined by the inner tube 

radius. In addition, the internal forces in the system maintain a constant 

distance between the nanotube and the surface which eliminates the 

need of an active feedback mechanism. The hot tip of this invention is 

more chemically and mechanically robust than its silicon counterpart. This 

is due to the excellent non-wear characteristics of the carbon nanotubes it 

is composed of. 

In today’s race for miniaturization, this technology has the capability of 

meeting the demands of high spatial resolution and quality required by 

nanoscale mechanical and electrical devices. 
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