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Designing a Non-Destructive Experimental Uniaxial
Tensile Testing for the Mechanical Behavior of Thin
Films
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Chi-Jia Tong, Kai-Shiang Shiu, Ming-Tzer Lin
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As the feature of materials in the scale of sub-micrometer to nanometers, the mechanical properties
of nanostructure materials are different from their bulk structures. The understanding of relationship
between nanostructure and mechanical properties is a common challenge to semiconductor, MEMS
and nanotechnologies. This article presents one of the direct non- destructive and less ambiguous
experimental uniaxial stress testing techniques for the mechanical characterization of freestanding
thin films using specimens with dimensions as few hundred nanometers. This testing approach was
proved to yield the direct experimental mechanical property values. These data can then be used to
construct an accurate stress models for the mechanical behavior of thin film materials use for
semiconductor, MEMS and nanotechnologies.
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LB > HinReetE — DB e g
AR TR > (iR s B e
MBI R RS - DITHI E AT ZEA R R
R BRI T ISR - RS theedt H pifa e E s
L[ Ny B S DR T Al |
BERIRE - EIRIED ~ B RIETT ~ FET TR 55
MESE > HILIESE S REESE L HRE - LUE
RCFRGTHsGE s 2% -

h» “:ntgﬁ

FI RS 5 EE B BORISAE Z AHRR S -
NG FERBEREE > RIADRIGAFHRE R 2t
PIEE - HERSHERRS = E T - BRED
AN - AR e T BT - HE IR RA]

& 1. B & X PFR] 2 4R S A KAR B -

Reference Method Year | E (GPa)
Schreiber, ef al."® | Ultrasonic 1973 131
Hertzberg, et al 171 Tension 1996 130
Jamting, et al"¥ | Bending 1997 | 116+8
Farhat, et al"” | Indentation 1997 | 10246 +2
Sanders, er al.®® | Tensile test 1997 121 £2
Read®"” Tension 1998 107
Legros, et al.”” | Tensile test 1999 | 107 £10
Suresh, et al.* Indentation 1999 126
Huang, er al.*? | Tensile test 1999 102
Zhao, et al.® Wafer curvature | 2000 1042
Fang, et al e Indentation 2003 135
Zhou, et al.*” Microbridges | 2004 | 1152
Soifer, et al.*® Indentation 2005 100
(16-28)
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INBEAEZ AR - S ER A

B e E B RZ I SR - CrTEith

2 I R A TR AT FR R R BRI R ok R 2

WATR -

B AT AR ] DR A H DA T 568 -

1. MR E T SRRt O AT A REHE R A
RN - HEAAR S E R 100% -

2. BEEAER B PRI 2 R R R R A et e (R
FEELBEM Au B2 Cu 3910 1—2 5 > AIFEBLENEE
Hall-Petch 3.2 #EHL

3. FH I Est 6 P 2 Y0 o e RS A5 E AR B B ST T SR
rRoF) A EA A R S TR AT S B A5 KRB
B30 (HZEER G EIR PR R RS -
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