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Carbon Nanotube (CNT) properties 



CNT Based Cold cathodes 



Hot Filament CVD (HFCVD) 
MicroWave Plasma Enhanced CVD 
(MWPECVD) 



Doped diamond films 

Diamond Nanocones 

Carbon Nanotubes (CNT) 

CNT + Nanodiamond 

CNT in Al2O3 template 

TiO2 coated CNT 



Substrate: Si/SiO2 

Catalyst: Fe/Ni 



Wires of W (Ø = 300 µm), Ta (Ø = 300 µm), Steel (Ø = 300 µm) 
W tips (Ø = 100 µm) 

Steel 
W tip 



  Pressure 10-6 -10-8 mbar  

  Max applied voltage:  2 kV 

  Picoammeter Resolution : 10  fA  

  Protection ballast resistor : 100 MΩ 

  Linear actuator accuracy: 0.1 µm 

  Distance measured by a capacimetric 
method 

Spherical probe (anode) 
Planar sample (cathode) 

cathode anode 



  Pressure: 10-6 - 10-8 mbar  

  Max applied voltage:  2 kV 

  Picoammeter Resolution : 10  fA  

  Protection ballast resistor : 100 MΩ 

  Distance: ∼ 1 mm 

SWCNT coated wire/tip (cathode) 
Planar anode 

anode cathode 



Threshold electric field E(I = 1 nA) = 12 V/µm 

Aligned SWCNT on planar substrates 



Dependence on morphology 

a) Dense, aligned  
    SWCNT bundles b) Sparse spaghetti-like 

    SWCNT bundles 



Planar anode 
Wires diameter: 100-300 µm    



Emission from different regions: E(1nA)=9-13 V/µm 





Nanoporous Al2O3 template 
CNTs grown inside the nanopores and  
exposed by partial template etching 



Eth=7 - 9  V / µm  







E(1 nA) = 25-30 V/µm Current stability 

Emission from different regions 

Diamand: 88% 



E(1nA) = 15 V/µm 

Diamond nanocones 

Current at different voltages  
E(1nA) = 20 V/µm 


