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ABSTRACT

The mechanical properties of materials currently used by the microelectronic industry are poorly known. Only a
few measurement techniques are able to probe various materials deposited in submicron-thick films. Picosecond
acoustics (PA) is an optical technique which uses a femtosecond laser to excite and detect longitudinal acoustic
waves at very high frequencies (100 GHz to 1 THz). Such an optical setup offers a unique way of implementing
a sonar at nanoscale. By measuring the time-delay between successive echoes it is basically possible to access to
the thickness or to the longitudinal sound velocity.

For several years we have shown that the PU capabilities can be enhanced if one uses several laser wavelengths
or colors. More parameters are measurable, for example thickness and sound velocity are simultaneously
reachable and the measurement accuracy can be significantly enhanced using this so-called Colored Picosecond
Acoustic technique (CPA).

As an optical technique, CPA is contactless and is a non-destructive technique. It can be applied to metals,
dielectrics and semiconductors, crystalline or not, deposited in films as thin as a few nanometers. Beyond the
sound velocity, the CPA technique can also access to the mass density, the acoustic losses or to the temperature
dependence of the elastic constants. Recently we found a way of producing high-frequency surface acoustic
waves using the same experimental setup. From that we are now able to perform complete elastic measurements
namely measuring the Young modulus and the Poisson ratio of thin films.

In this presentation we will present the capabilities of the CPA and will focus on its application to the design and
the control of some microelectronic devices.
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Schematic view of the experimental setup and some data measured on thin films. CPA can access to film thickness and sound velocity in
thin films thanks to an optical setup which implements a sonar at nanoscale
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