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total structure of the molecule
(fingerprint-like information). In inorganic
materials, the information is linked to
specific bonds, which helps to identify

the material. Raman spectroscopy can
also be used to determine structural
characteristics such as the crystallinity

of silicon or stress in semiconductor
structures. Using very short wavelengths,
even top layers as thin as |10 nanometer
can be studied. One example of structural
studies using Raman spectroscopy is

the characterization of carbon phases.
The technique is able to distinguish the
different (semi-)crystalline forms of carbon
such as diamond, graphite and carbon
nanotubes (fig. 4). For example, the effect
of wear on a diamond-like carbon layer
(DLC) as used in computer hard disks
can be examined as the character of the
carbon-carbon bonds in the matrix changes

during use.
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Fig. 3a: Lay-out of a Raman microscope.

Remote analysis

Raman spectroscopy is well suited for
remote analysis and characterization

in devices.As water and glass give little
Raman scatter, it is possible to perform
non-destructive analysis in production
processes. Polymerization reactions can be
followed, even when these are performed
under conditions that do not allow direct
physical access to the material. Devices can
also be analyzed without destroying their
functionality. Polymeric LEDs are tested

at high temperature and humidity for long
periods of time to determine lifetime-limiting
factors.With Raman spectroscopy it is
possible to characterize the different organic
layers (< 100 nanometer thick) in these
devices during such tests.

Obviously, it is not a problem to characterize
materials that are sensitive to water or
oxygen with Raman analysis either. Such
samples can be analyzed in a vacuum

chamber or a nitrogen-flushed environment.
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Fig. 3b: Detailed lay-out of a confocal hole as used in

a Raman microscope.

Fig. 4: Raman spectra for different forms

of carbon.
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