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1. Background

- By using the field emissions from a multi-walled carbon nanotube, 
  which soften the bottom of the tungsten by Joule heating, and 
  the coulomb attractions to the nanotube, which finely pulled off 
  from the metal(i.e. tungsten) tip, an ultra sharp apex of metallic 
  (i.e. tungsten) probe having 2nm distal end curvature radius is                                                                    
  fabricated.
- The ultra sharp apex metallic probe has excellent durability
  (mechanically strong) and low contact resistance and could   
  contribute in the field of critical nano order measurements.

                        Patent: WO2008/0657790

3. Ultra Sharp Metallic Probe having 2nm distal end curvature radius

(Market Potential)  Both Graphene and Carbon Nanotube (CNT) have great potentials for several next-
                                   generation devices, however no successful commercialization have been seen yet.  

(Major Obstacles)  
      Graphene                         - a lack of prominent fabrication methods of a large area and low cost graphene 

Carbon Nanotube(CNT)  - a lack of suitable applications and low cost fabrication methods

http://www.jst.go.jp/tt/EN/

(Method I)
 This method easily synthesizes a large area 
graphene directly on the insulated substrate. 
Source gas of CH4 were decomposed and 
promoted to graphene growth on the substrate 
under the assistance of catalytic reaction with Ga 
vapor. The uniform coverage of the gallium vapor 
enables graphene growth not only on a flat surface 
but also on a rounded  surface; like a front window 
of Auto, and eyeglasses.

(Applications examples)
-The Large-area Graphene Film can be applied to the transparent resistor 
   elements of the resistive-heat defoggers/demisters. The high thermal 
   conductivity and optical transmittance of the Graphene could give a superior 
   performance to the transparent resistor elements.
-The Large-area and Stable Continuous Graphene Film can be applied to 

the electrode pattern on heavy-duty/industrial use printed circuit boards 
   i.e. LCD base circuit board, automobile electrical components.

(Method II)
This method is to synthesize a graphene sheet at the 
interface between solid amorphous carbon and liquid 
gallium, which exhibits as a good graphitizing catalyst 
for a large area graphene sheet.
Amorphous carbon film was transformed into graphite 
layer composed of a few layers of graphene sheet. 
This thin graphene film can be easily transferred into 
silicon substrate.  
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Schematics of Ga vapor assisted graphene growth 
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