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Micro Beam Analysis of Interface in Advanced Material
Using Cs-Corrected STEM, ULV-SEM, and FE-EPMA
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Abstract:

Characteristic properties in advance materials originate from interface or surface nanoscopic structures, and
macroscopic structures are also controlled for their stable production. Various micro-beam analysis techniques, which
cover from the atomic scale to the macroscopic scale, are required for detailed studies. Such analyses using spherical
aberration corrected scanning transmission electron microscope (Cs-corrected STEM), ultra-low voltage scanning
electron microscope (ULV-SEM), and field emission-electron probe micro-analyser (FE-EPMA) are applied to

characterize neodymium magnets, electronic materials such as power devises, and noble metal fine particle catalysts.
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Fig.1 FE-EPMA analysis of neodymium magnet
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Fig. 2 Analysis of crystal orientation for neodymium magnet
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(a) High- angle annular dark-field (HAADF)
STEM image and atomic arrangement
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Fig.3 Grain boundary of neodymium magnet analyzed by
spherical aberration corrected scanning transmission
electron microscope (Cs corrected STEM)Y)
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Fig.4 Wire bonding area for semiconductor device analyzed

using ultra-low accelerating voltage-scanning electron
microscopy (ULV-SEM)
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Fig. 5 GaAs/AlGaAs superlattice observed using spherical
aberration corrected scanning transmission electron
microscope (Cs corrected STEM)
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Fig. 6 Energy-dispersive X-ray spectroscopy (EDX) and electron
energy-loss spectroscopy (EELS) line analysis of GaAs/
AlGaAs superlattice using spherical aberration corrected
scanning transmission electron microscope (Cs-corrected
STEM)(Resolution is defined as interface width of 20-80%)
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Fig. 7 Scanning transmission electron microscope (STEM)
images, fast fourier transform (FFT) pattern, and
electron energy-loss spectroscopy (EDX) spectra
obtained from automotive catalyst
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Fig. 8 Elemental mapping by energy-dispersive X-ray
spectroscopy (EDX) and high-angle annular
dark-field-scanning transmission electron
microscope (HAADF-STEM) image
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