2004

M 39 AR BT 1000m FA F weke] AR B4 %)

X*StAa2*H
T 2SS T A

}_ '?:I**

—

TR STl

o
=
ot

—
o
1o
rol
)l
0k

Mechanical characterization of 100 nm-thick Au thin film using strip bending test

J.H. Kim, H.J. Lee, S.W. Han, C.-W. Baek, J.-M. Kim, Y.-K. Kim
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Abstract

Nanometer-sized structures are being applied to many devices including micro/nano electronics,
optoelectronics, quantum devices, MEMS/NEMS, biosensors, etc. Especially, the thin film with submicron
thickness is a basic structure for fabricating these devices, but its mechanical behaviors are not well
understood. The mechanical properties of the thin film are different from those of the bulk structure and are
difficult to measure because of its handling inconvenience. Several techniques have been applied to
mechanical characterization of the thin film, such as nanoindentation test, micro/nano tensile test, strip
bending test, etc. In this study, we focus on the strip bending test because of its high accuracy and moderate
specimen preparation efforts, and measure Au thin film, which is a very popular material in micro/nano
electronic devices. Au film is deposited on Si substrate by evaporation process, of which thickness is 100nm.
Using the strip bending test, we obtain elastic modulus, yield and ultimate tensile strength, and residual stress

of Au thin film.
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Fig. 3 SEM image of fabricated Au strip specimen
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Table 1 Specification of Nanoindenter XP (MTS Corp.)

Displacement resolution Less than 0.01 nm

Maximum displacement 0.5 mm
Maximum load 500 mN
Load resolution 50 nN
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