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The continuous scaling down in dimensions of electron devices has brought the issue of 
mechanical stresses at the forefront. Indeed bringing together materials with different 
thermal and mechanical properties at scales of few tens of nanometers result in extremely 
large and inhomogeneous stress fields. Although stresses can induce defects and impede 
the proper functioning of devices they can also be used to optimize the mobility of charge 
carriers. Measuring strain fields at the scale required by today’s microelectronics, i.e. 
within transistor channels which are of the order of 45 nm, remain a great challenge. X-ray 
diffraction has a distinct advantage with respect to electron microscopy: it is basically non 
destructive. On the other hand the size of x-ray beams is still far behind the one of electron 
beams. Spatial resolutions of a few nms can therefore only be achieved via measurements 
in Fourier space. I will show a number of examples [1,2] where reciprocal space maps 
performed on various arrays (lines, trenches, …) can yield detailed information on the local 
strain field. Comparison with mechanical modelling allows sometimes for a full validation 
of the strain in these structures. Direct inversion is a very promising avenue [3] since it 
allows for a direct determination of the displacement field without any a priori mechanical 
model. 
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