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Comparison SEM-(EBSD) vs TEM spatial resolution

SEM orientation map
deformed TaeV alloy

TEM orientation map
(25 nm stepsize)
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EBSD map (100 nm stepsize)

Electron Backscattering Diffraction (EBSD ) orientation maps in SEM have usually
poor resolution in comparison with TEM maps showing detailed nanostructure



PROBLEMS WITH EBSD - SEM vs TEM

‘ SEM spatial resolution is generally much lower than TEM

‘ EBSD orientation maps in SEM rely on Kikuchi lines generation from
sample surface

‘ EBSD 1 SEM surface specimen preparation is very critical and time
consuming step to produce well defined Kikuchi lines

‘ Many materials ( eg many ceramics or heavily deformed metals )
DO NOT show any Kikuchi line contrast so EBSD-SEM is not possible

‘ Time consuming technique ( eg hours typical time for EBSD map )
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NEW technique for phase /orientation mapping in TEM

ASTAR

A sample areais scanned (eg matrix 500 x 500 points ) at TEM resolution
:> (eg 5 nm step size for FEG-TEM to 20 nm step size for LaB6 TEM)

:> Scanning is performed by dedicated unit « spinning star » (no STEM need )

Spot ED patterns are collected from a sample area ( eg matrix of 500 x 500
:D points) with a fast dedicated CCD camera ( external or online)

:> All collected spot ED patterns are stored in a dedicated computer for
comparison with data Bank of known crystal phases and orientations

Template generation of all possible simulated orientations (every 1°) within
the stereographic triangle for existing crystal lattice(s) and symmetry

:> Cross-correlation comparison of all collected ED patterns with all simulated
templates to deduce detailed phase and orientation mapping

I:> Detailed map generation (nm ) for all crystal phases and orientations
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ASTAR Procedure

Control Computer

D.A. Board Beam Control

Image Processing
Frame Grabber

’ Phase /orientation maps
\ ‘%"’% generation (off-line)

,nﬁ’;-

Beam scanning
Dedicated precession unit
« Spinning Star »

ASTAR : Automatic Crystal Orientation
and
phase mapping hardware /software package for TEM
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ASTAR : diffraction pattern adquisition

A sample areais scanned (eg matrix 500 x 500 points )
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Example :Severely

deformed

7075 Aluminium Alloy

Any TEM1FEG/LaB6
may work with ASTAR
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