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Abstract

Over the past 30 years, convergent beam electron diffraction (CBED)
in the transmission electron microscope has developed into a very power-
ful analytical characterization tool. For example, CBED can be used to
quickly and accurately determine the point and space groups of crystalline
phases as long as they are of sufficient size to span the thickness of the
thin foil. CBED can also be used to make qualitative measurements of
the elastic strains that are present in materials due to a variety of sources
including differential coefficients of thermal expansion in multiphase ma-
terials such as composites or anisotropic thermal expansion coefficients
in single phase materials. Unfortunately, the need to make the samples
sufficiently thin to be electron transparent usually results in significant
relaxations in the sample making such measurements dubious at best. In
this presentation, I will highlight the utility of using CBED in materi-
als characterization using various examples including phase identification
and “fingerprinting” in complex alloys and strain measurements in both
superalloys and silicon. In the case of the latter, I will emphasize some
recent CBED measurements of lattice strain in next-generation CMOS de-
vices where strained silicon is one of the primary methods for increasing
performance.
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