8. Transmission Electron Microscopy TEM
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8. Transmission Electron Microscopy TEM

Electron Diffraction




9. Scanning Electron Microscopy SEM
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(in vacuum) Is
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- variable sample size
- simple sample
preparation

- [imited resolution
(~ 50 nm)

Emissionssirom
(emission curr Py -

ent)

Elektronenstrom-
dighta im = |
Crossover

Kathode
Wehneltzylinder

Anode

Sprayblende

= =——T———— Alignment

—=— 1. Kondensorlinse

Sprayblende
-——— 2 Kondensoriinse

Sprayblende

—— Stigmator

/ Abtenkspulen
b1

=—— Objektiv

Bildfeinverschiebung

Aperturblende

Strahistrom — |
{probe current)

Probenstrom

(specimen current)

vakuum «
-

detector




primary electrons (PE)

9. SEM l
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characteristic X-rays element analysis (EDS)



9. SEM

EPE - EBSE
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9. SEM Interaction volume

penetration depth (R)
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9. SEM Interaction volume
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9. SEM Interaction volume
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9. SEM topography for BSE

detector

Topographiekontrast: RE T

Detektor lPE

Eoc = Egse (typical 10 — 25 keV) shadow effect

BSE: straight flight path, weak deflection by electric field
- bright surface towards detector
-~ shadow at back side

Negative voltage on detector keeps SE away.



9. SEM topography for SE

Topographiekontrast: SE

Detektor lPE

SE 20 kv 300 pm —

Ese <50eV edge effect

SE: curved flight path, strong deflection by electric field

The surface to volume ratio determines the SE intensity.
- bright edge

Positive voltage attracts SE towards detector.



9. SEM topography SE
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9. BSE enhanced composition or topography contrast
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9. Composition contrast
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TEM

SEM

9. Summary EM

Images with highest magnification
electron diffraction
demanding sample preparation

SE images (standard)

BSE images - composition
- topography

EDS element analysis

simple sample preparation

(flexible in size and shape)



