Effects of Hydrogen Plasma Pre-treatment

on the Growth of CNTs

oA o R

SR E A K

dOE AR 4T & Lo



R SISt S RS PR
Effects of Hydrogen Plasma Pre-treatment

on the Growth of CNTs

18

Student : Yuan-Te Chang

=\

R R A

|
~
/=

i ERE > B 7 Advisor : Dr Ching-Chung Yin
LRip¥ ¥ £ Dr Chang-pin Chou
B2+ &
18k REpbit1aEE

L=

A Thesis
Submitted to Degree Programeof Automation and Precision Engineering

Cellege of Engineering

National Chiao Tung University
in Partial Fulfillment of the Requirements
for the Degree of
Master of Science
In
Automation and Precision Engineering

October 2006

Hsinchu, Taiwan, Republic of China

dENREY LT EL

=4



BRI S AR LB
g4 ENH ot A
B E

R ~F 18l pditifgdiig AL

AF kit 648 & (100) A0 @ * 2 RCA azific %4 ST 2
B frit 854 - 4(Ni) fE4L5 A (1. 5. 7nm) > 12 800 watt Acit # 5 57 f §

e § 1 4R(TIN), F 1 4e(TaN) > 3 vk 9 2 F Ap7cff (MP-CVD) e 2

TR IR o
£ A H R PE > 4 FRLNR 715005 6000C. 23 FE § £ (100, 200,

300sccm) T A2 (10min) s E@EBEARRRE 7 F F 8 E > 1ZE 3 B4
BB, 3 ek ST o Rt 2 G R 1 E R AR 1 IR R
e A SR 2 - B M= £ A

AEJEES o I Frde T S A (SEM) BRLpIE AT (S A £ 5 255
®F R4 R (AFM) 2R ~ 17 0 8 3177 B30 T+ HAs
(HRTEM ) i& {7 & e 544 47 o

FHEFNT  LREEEFRET > PRSI EALER Y 3 2 I E

WA A RE o F ik A SR RS T A SER AR A
AR RO TR RN R AR e (TaN) & 0 b af
ERMIIE R R

CNTs ; %% B » % $ O gapfe 243t & & CNTs et 5] o

R KR A SN P AR



Effects of Hydrogen Plasma Pre-treatment
on the Growth of CNTs

Student: Yuan-Te Chang Adpvisors: Dr Ching-Chung Yin
Dr Chang-pin Chou

Degree Program of Automation and Precision Engineering
College of Engineering
National Chiao Tung University

Abstract
The substrates used in the experiments were 6-inch p-type (100) orientated
silicon wafers and cleaned using standard RCA cleaning procedures in order to

remove chemical impurities and particles.

The Nickel-coated (10,50,70A), TiN.and TaN buffer layers were deposited with a
power of 800 Watt at a sputtering pressure of 6.4m*Torr. The uniform nanosized

catalytic seeds were formed by A 915 MHz micro-wave plasma chemical vapor
deposition (MP-CVD) system.

During the deposition of CNTs; the substrates were heated using a graphite
heater. The nickel-coated substrates were first pretreated with hydrogen plasma at 550,
600°C for 10 minutes with various hydrogen flow ratio (100,200,300 sccm). The
nickel-nanoparticles were examined by scanning electron microscopy (SEM), atomic
force microscopy (AFM) and high resolution transmission electron microscopy
(HRTEM).

The suitable hydrogen plasma treatment can enhance the nucleation of Ni
catalytic seeds on the TaN buffer layer. This result reveal the role of TaN layer not
only induce the activity but also prevent Ni atom which were diffused to the silicon

substrate.

The catalyst films were pretreated in H, plasma for 10 min to promote the
formation of catalyst particles and growth of CNTs . They showed densely and
enhanced the growth of the carbon nanotubes (CNTs) arrays.
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