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Integration development of carbon nanotubes-based material in the mechanical
structures and metallization technique

EE
FFHR96 & 80

'L;}’éf&:”*’r,ﬂ'z Q3
N1

VRFPEAR P
- PR
AARF B ERESHLBRE

F_L

P EELAEY BRIEL A
v %ﬁé—.*ﬁ_;;‘@u&;xz AR4 AL
& - Tk o
bR R MR TR S
FARAR AN REIARE  F A RRL
FRESE R FEEL L > F %7 1)
R A BARE R R T R
BAG I A s )5 R iR
KR I E R R R E B
BRI o 2 A BE E 6N RS
d Berkovich £ 4-3eé T pF § FAA A
FECE ¢ BEA R 2 P S Aot lum e
e BT A AL 5 10mN
To25mN TR R e R A R R
OB IR f BN Thlifed BT
Fp P A e H e AT T RIS
REF AT ORIFR A A A & BRI
P g% VbR EREZ ¢ A lum 3
2um > FE 4 2w LG 10mN fr 25mN ;5 &
25mN 2§ §UPF 0 BT lpm eng A R
(6.7£0.8 GPa)* ® /= 2um { & (3.7£0.1
GPa) > H 3 A 4% - § v @ & W
(4.540.3GPa) > lum hirje B¢ 4 < %
#(116.249.1 GPa)+ ' - § 1 ¥ &% 3
(101.1£7.2 GPa) o }* 7§ & % % £ 2 s s
7
v
jrk

B
#

i4

[

3

A

2um 2z

B LT R AR BB ¢ 4
AR el P Gl T Bl A
A FREE A R LA R
F AR AL

96-2221-E-009-102
1px297& 7% 31p
:\ i = %ﬁgﬁ /J

(49)
SERE

I

Fih B.

Bigtie @ N AR S TV F AR
2L RA
Abstract

Mechanical properties of the carbon
nanotubes (CNTs)/via-hole composite are of
great importance for the device integration
to withstand the
with

processes, particular

mechanical forces applied
CNTs/via-hole composite. In this study,
catalytic nanoparticles play a crucial role
for the growth of CNTs on via-hole
structure by means of MPCVD method.
Surface  morphologies of  pre-treated
catalytic nanoparticles were examined using
atomic force microcopy (AFM) and
scanning electron microscopy (SEM). The
characteristic of

detected

nanomechanical
CNTs/via-hole composite was
through nanoindentation systems.

In addition, the modulus and hardness
also increased with the loading force, which
reveal a penetration resistance of
CNTs/via-hole composite encountered by
the Berkovich tip during superposition of
With the

via-hole size from 1 and 2 pm, respond to

interactions. increase of the
the loading force between 10 and 25 mN,
the CNTs/via-hole composite was marked

by Berkovich tip in order to record the



in-situ deformation. In the case of loading
im 25 mN,
CNTs/via-hole composite was contained
with the strong hardness (6.7+0.8 GPa) than
that of 2 -um-diameter (3.7+0.1 GPa), even
higher than SiO, thin films (4.5+0.3 GPa).
The Young’s modulus is increased in
(116.249.1  GPa) of
CNTs/via-hole composite than that of SiO,
thin films (101.1£7.2 GPa). The results

provide a nanomechanical issue, particular

forces I-um-diameter of

1-um-diameter

involve the hardness and Young’s elastic
modulus of CNTs/via-hole composite, the
well aligned CNTs are capable of filling on
via-hole, suggested an ideal material for the

nanodevice integration in further.

Keywords: Carbon nanotubes ~
Interconnect ~ Pretreatment ~
Nanoindenter
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