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Field Emission Characteristics and Growth Analysis of Carbon Nanotubes

by plasma-enhanced chemical vapor deposition
Jung-Keun Oh, Byeong-Kwon Ju’, and Nam-Soo Kim
Chungbuk National Uni, KIST

Abstract

Carbon nanotubes(CNTs) are grown by using Co catalyst metal. CNTs fabricated by PECVD(plasma

enhanced chemical vapor deposition) method are studied in terms of surface reaction and surface
structure by TEM and Raman analysing method and are analysed in its electrical field emission
characteristics with variation of space between anode and cathode. Acetylene(C2H2) gas is used as the

carbon source, while ammonia and hydrogen gas are used as catalyst and dilution gas. The CNTs

grown by hydrogen(H;) gas plasma indicates better vertical alignment, lower temperature process and

longer tip, compared to that grown by ammonia(NH;) gas plasma. The CNTs fabricated with
Colcobalt) catalyst metal and PECVD method show the multiwall structure in mid-circle type in
tip-end and the inner vacancy of 10nm. Emission properties of CNTs indicate the turn-on field to be

26 V/um. We suggest that CNTs can be possibly applied to the emitter tip of FEDs and high

brightness flat lamp because of low temperature CNTs growth, low turn-on field.
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Co catalyst metal Pretreatment

Carbon nanotubes growth

Mixing rate
1:3 (30:90) , 1:2 (45:90
(CoaH2:H; or CoHz:NH3) ( : ( :

Grow temperature 600~450 T
Base pressure 2% 107° Torr
Working pressure 3% 102 Torr
Grow time 5~10 min
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Co thin film thickness 5~40 A
NH; or Hp flow rate 90 sccm
Ar flow rate 20 sccm
RF Power 200 W D
DC-bias power |18 W (600 V, 0.03 mA) 4700 100 8 i 100K SEQ) 1
Substrate temperature 600~450 C
Pretreatment time 30 min (a)
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