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Abstract .

In this thesis, we focus out study.on.the ﬁeld emission characteristics of carbon-nanotube
(CNTs) pillar arrays. Due to GNTs’ high aspect raﬁo, well chemical stability, high mechanical
strength and small radii of curvature,.carbon nanotubes.-have become the hot material for field
emission display. Thermal chemical Vapor deposition (TCVD) is used to grow the carbon
nanotubes. However, the density of grown CNTs is still very high (10°~10'%) and is difficult to
be controlled. Besides, the electric field is screened because of the closely spaced CNTs,
which results in a reduced effective electric field near the CNT emitters. As a result, turn-on
electric field increases and emission current density decreases. To obtain the better field
emission properties, the density of CNTs should be optimized.

The periphery of the carbon nanotube pillar plays a dominant role on the field emission
effect and act as a major emission sites. Then the screen effect of CNTs can be controlled via
the lithography-patterned structure of CNT pillar arrays. Therefore the CNT pillar array
scheme is not only an effective way to reduce the complexity in processes but also a cost

effective way to reduce the cost.
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It is reported that uniform size of nanoparticles can easily grow CNTs with the same rate.
Therefore, we first study the pretreatment of catalytic film including Ni/Ti, Fe/T1, and Co/T1
as well as find that nanaparticles obtained by Co/T1 bi-layered are uniform in size and smaller
than the other two bi-layered catalysts. We finally grow CNT pillar arrays with uniform length
by properly controlling the growth parameters using Co/Ti bi-layered catalyst.

Then, we utilize the proposed method to synthesize CNT pillar arrays to reduce the
screening effect via the pillar density design. In our study, we have found that the field
emission current density is relevant to the perimeters of the field emission arrays. Finally, by
adjusting the inter-pillar distance (R) and height (H) of CNT pillars, the optimization of the
field emission characteristics can be obtained. According to our study, the optimum of the
field emission is found at R/H ratio of 2.041. The effective turn-on field is as low as 0.808
V/um. The maximum current density is as high as 900.1mA/cm2. The reliability of the pillar
arrays is also determined by a 'sfress test at.4.33. V/ Qm for.l1 hour. Those results show an
excellent reliability for the CNT pillars with-the*current Variation coefficient of 6.52 %, and
average current density of 18:4 mA/cm” after the stress. A homogeneous light emission is also
observed on the phosphor (P22) coated glasses As a result, CNT p1llars arrays are a potential
candidate in the application of the back light unit for TET-LCDs.
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