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Abstract The future trends in nanoelectronics products are to be ‘smaller’,
‘faster’ and ‘more complex’. This requires the characterization of materials on
the nano length scales and at fast time scales. One of the tools for
iInvestigation is the X-rays produced at synchrotron at the Advanced Photon
Source (APS). A wide range of X-ray techniques for characterization of
materials at the nanoscale are available at the APS.
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X-ray micro/nano beams are an emerging characterization tool with broad

implications for nanoelectronics (1). These submicrometer hard x-ray beams An integrated circuit imaged at 2-ID-B beamline
with the ability to penetrate tens to hundreds of micrometers into most at Advanced Photon Source, Argonne National Laboratory
materials and with the ability to determine local composition, chemistry, and from reference 2 (present resolution 17nm).

(crystal) structure can characterize buried sample volumes in small samples.
Besides directly imaging nanostructures, the high brilliance and continuous

tunability of synchrotron radiation also allows high-resolution images to be T
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Spectroscopic x-ray techniques, for example, can be applied to extract SEbiad Ff
element specific information about the magnetic, charge, and orbital
character of a device. By varying the detection scheme such information can o ‘ , u
obtained from a particular structural layer within a device or isolate the <ie Tim
contributions arising solely at the interface between layers. The high x-ray SOI film o
flux provided by such facilities enables such measurements from sample Device edge region —
volumes substantially less than one atomic layer. Further, the pulsed nature
of synchrotron radiation enables pump-probe studies to observe the v
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dynamics of such phenomena using optical or magnetic excitation on times _ .. ,
scales down to ~100ps. X-ray diffraction measurements, on the other hand, Understanding strain in nanoscale semiconductors.
can be used to understand the atomic structure at interfaces in complex Difffaction
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heterostructured materials. Not only can these measurements be performed Hooroocents dotostor Tor X rvetal nd strain
on static devices, but can also be applied in-situ during growth of a material to elemental mapping ~ measurements
optimize these processes. As such synchrotron techniques can be used to ‘
provide valuable information on such disparate systems such as magnetic
heterostructures and recording media, ferroelectric and/or multiferroic )
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> l J(t) (a) Schematic diagram of a pump-probe time-resolved magnetic
imaging experiment (b) Transient domain states observed in
Pulse nanostructures at the APS (11).
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Argonne logo and figure shows the image as 2-D coherent surface scattering imaging (CSSI) data.
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