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Development of quantitative atomic resolution STEM-EDS
mapping for materials research
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Atomic resolution elemental analytical method is developed by combining aberration-corrected scanning transmission electron
microscopy (STEM) with highly sensitive energy dispersive X-ray spectroscopic analysis (EDS). In this method, it is possible to
identify all the elements in the crystals with atomic resolution. We offer this novel imaging technique to support a wide range of
research for material science. For example, we apply this approach to the local structural and chemical analysis of very complex
heterointerface within composite materials at the level of single atomic columns.
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Local structural analysis of composite materials

Key technology for atomic resolution analytical imaging
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Atomic resolution STEM-EDS mapping for light elements

INEMIESTEM (JEM-ARM200F) ([CE#U2DDAOZS U R
1D MM&HER(dual-SDD) ALY, BEFOREESTEM-EDST W E>J(C
FKBEFLANIIBERITRTOE. BLRORFHREIVESIT
[F. EFEBHECLIARNIA-—SHEEESILICDITENBES
2%, AFEMTIE. BERTO—IEBERETORETHRTHSEHA
JL—LABEIBIVYESTEEMFEL. BaRh SiDEBIEYIPE
LR DEREFHS LZHBRICEFUE T DT ENTIEEC R D T,

Atomic resolution STEM-EDS mapping was performed using an
aberration-corrected STEM (JEM-ARM200F, JEOL Ltd.) equipped
with two large diameter silicon drift detectors (dual-SDD). In the
elemental mapping of light elements, it was the challenge to
prevent the sample damages due to electron beam irradiation. By
applying a mapping method of accumulating weak current probe
scanning frames at atomic resolution, all atomic columns within
oxide or nitride crystals including light element columns can be
obtained.
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A schematic of the aberration-corrected STEM-EDS system and the results
of atomic resolution STEM-EDS mapping of AIN single crystal.
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Atomic structure analysis of Al alloy/AIN liquid-bonded heterointerface
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Liquid-bonded heterointerfaces between metals and ceramics are
used for high-performance electronic devices. However, the formation
mechanism of the bonding interface had not been elucidated so far
because of the presence of impurities and additional elements. In this
study, the interface structure of liquid-bonded Al alloy and AIN was
directly observed by the atomic resolution STEM-EDS mapping. We
discovered that a small amount of Mg additive element forms one
atomic layer structure at the interface. This Mg layer was found to be
the origin of the enhanced mechanical strength of the interface.
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Atomic resolution STEM-EDS mapping of the heterointerface between Al
alloy and AIN.
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