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Collaborative development of submicron x-ray beam diffraction capabilities on the MHATT-CAT
beam line of the Advanced Photon Source and collaborative development of white/monochromatic
analysis software at ORNL and LBNL have made possible direct measurement of grain orientation and
tri-axial deviatoric strain in metal interconnects. We have combined white and monochromatic
microbeam x-ray diffraction techniques to investigate inter- and intra-granular orientation and tri-axial
strain in passivated Al interconnects in fabricated microchip devices.  Critical aspects of the
measurement and analysis techniques will be discussed, and results of strain measurements in
interconnects of varying sizes and shelf-time after manufacture will be presented.

* Research sponsored by the U.S. Department of Energy under contract DE-AC05-96OR22464 with
Lockheed Martin Energy Research Corp.  The x-ray measurements were performed on the MHATT-
CAT beam line at the APS.  The APS is supported by the DOE Office of Energy Research under
contract W-31-109-ENG-38.
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