3-dimensional element mapping by 3DAP

H and Zr are detected!!

All elements

>$3D-Reconstrution procedure
Elemental Mapping is reconstructed
so that Hf distribution and Si surface
become flat.

—Distribution of elements existing at
the bottom of gate electrode is all
parallel to the Si surface.

Column by Column Spectroscopic Imging by EELS
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Pennycook S J, Varela M J Electron Microsc 60(2011) S213-S223
Identifies each constituent element in the crystal, has also captured a
small displacement of them further.

Low KeV Cs-STEM analysis for nano-Cabon

HR-HAADF Image of
Smgle Iayer Graphene(at 60KeV)
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Single layer Graphene edge Spectroscopy(ELNES) at 60keV
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Quantitative analysis of coverage of by 3-D TEM

Plug-2 Thickness of TiN become thinner
around the bottom of plug‘
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ELNES spectrum reflects different states of
atomic coordination of each atom !!
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Coverage of TiN barrier metal and thickness at the each point can be
obtained quantitative value by analysis of digital sliced images




