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High quality X-ray imaging for semiconductor wafer characterisation 
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Wafer quality inspection and defect analysis are crucial for improvements of the wafer fabrication technology as well as the correlation of device properties with the processes of wafer treating. 

The talk demonstrates trends of X-ray imaging and scattering techniques with conventional and synchrotron radiation sources and the capability of detailed quality inspection of wafers concerning their structural perfection. 

In the talk we present results on different semiconductor materials such as SiC, GaN, GaAs, InP and Silicon and different fabrication technologies. 

The following examples are in the focus of discussion: 

1. the detection of surface damage, generated by surface grinding of thick and ultra-thin wafers and removed in subsequent technological steps

2. quantitative imaging of lattice deformation caused by wafer glueing

3. detection of periodic dislocation network generated by wafer bonding 

4. quantitative imaging of lattice deformations and macroscopic defects by micrometer resolved tilt maps

5. precipitation in low temperature grown GaAs studied by anomaleous small angle x-ray scattering 

Synchrotron x-ray diffraction imaging techniques prove their value for the characterisation of grown-in and process-induced defects as well as stresses. Here we study the surface and volume damage introduced by the grinding and its removal by subsequent surface treatment, as well as the detection of lattice distortion fields generated by the gluing of ultra-thin wafers on target wafers.

Main results related to grinding damage and  removal by spin etching have been obtained by 

a) X-ray monochromatic section topography in Bragg case with its high sensitivity to (submicron) defects through the visibility of Pendellösung fringes, 

b) high resolution monochromatic double crystal topography with its high sensitivity to strain and diffuse scattering at the tails of rocking curves. 

Micrometer resolved three dimensional tilt mapping allowed to study quantitatively the influence of dislocation lines, lineages and macroscopic defects on warpage and mesoscopic tilt and curvature in correlation to the microscopic defect structure and its lateral distribution. 

