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Growth and characteristics of low temperature carbon nanotubes on silver
coated glass substratesfor field emitters

Student: Tai-Lin Wu Advisor: Dr. Chia-Fu Chen
Institute of Material Science and Engineering
National Chiao-Tung University

Abstract

In this study, wesprepared the thick films with catalysts on the seda lime glass substrates
using solution deposition method and sol-gel methods, respectively. These two methods were
commonly used to prepare films in the optoelectronic techniques for low cost. Then, the CNTs
were grown on the substrates by microwave plasma enhanced chemical vapor deposition
(MPCVD) at low temperature.

The first method prepared catalysts was solution deposition method. The Ni particles
were-prepared by solution deposition method: Then the Ni particles were coated on the
surfaced of Ag powders as the pastes of Ni/Ag. The pastes of Ni/Ag were coated on the glass
substrates. The other method'was sol-gel" method. The gel of Ni catalysts was synthesized by
sol-gel-method. Next the Ni gel"was coated by spin-on glass technology (SOG) on Ag film
using screen printing method.

The as-deposited samples with Ni nanoparticles were synthesized by MPCVD at low
temperature with Ho/CHy gas. Various parameters were introduced to understand the growth
mechanism of CNTs. The characterization, using scanning €l ectron microscopy and transition
electron microscopy showed great uniformity and distribution and the CNTs were curved with
many defective edges.

The field emission measurement showed a low turn-on voltage of 3.2 V/um in the
solution deposition method and an optimal turn-on voltage of 5.4 V/um in the sol-gel methods,

respectively. The CNTs grown at low temperature showed potential for nano-manipulation.



