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Evaluation of interfacial toughness of film/substrate by nanoindenter

Byung-Guk Suh and Youn-Young Earmme

Key Words. interfacial toughness( ), nanoindenter( ), thin film( )
Abstract

A method to measure the interfacial toughness of film/substrate by nanoindenter is proposed. As the
thickness of the film decreases, the measurement of the interfacia toughness requires the more
sophisticated equipment such as nanoindenter. In this study, the nanoindenter is applied to the substrate
near the interface of film/substrate in the direction perpendicular to the normal of the interface, causing
the cohesive fracture of the substrate, followed by the interfacial cracking. The specimen of Cu(0.56 u
m)/Si(530 p 1) are made by sputtering the copper onto the silicon wafer. By scratching the copper
surface, we can make the easy interfacia cracking during the nanoindentation. It is found that the
averaged values of the interfacial toughness of the Cu/Si is 0.664+0.3 Jm’. The phase angle of the
specimen in this study is ¥ =—36.8 " | computed by the method of Suo and Hutchinson.[1]
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Fig. 1 Cantilever slab medel(where bois

film thickness, d is distance from
interface to indenter tip, a is crack
length, A is deflection, ¢ is distance

from fixed end to point of application,
and F' is applied force).
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Cu/Si
E,=117GPa, v,=0.33 ,
E,=130GPa, v,=0.28 1 @
(@) Dundurs parameter
a=0.036, 3=-—0.016, (0))
bimaterial constant ¢=0.005
Table 1
a , A
, G
0.664 J/m’( 0.3) ,
2.3 Y =—236.8"
Cu/Si
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Table 1 Test result

[nterfacial

Deflection

Crtical energEy

release rate

Te=t [crack length|ol film
aipmy | A ipm) G (J/m?
2501 |76 (.45
2 241 .H2 100
282 L.78 .65
- 2l {46 [R5
o 2449 SA5 1.1

CARE(Computer
Aided Reliability Evaluation)
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