Scanning Electron Microscopy

X-ray microanalysis in SEM
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Physical Basics of Scanning Electron Microscopy

Incident electron beam

Upon electron beam interaction with
the bulk specimen

Cathodoluminescence

... (visible light) Apges daciraoe

LM & TEM O Reflects electrons - backscattered

LT The diffraction barrier electrons - BSE
Characteristic XH‘N Backseattered electrons influences the quality o Emits electrons - secondary electrons - SE
N T o Transmits electrons (f in enoush) - primary

L, - electrons, elastically and inelastically
Samele EQISCUON) 4 scattered electron

© STEM-BF, STEM-DF, ESI
EELS in STEM

Absorbs electrons - sample current

Elastically scattered electrons
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SEM
Angle-limiting aperture The diffraction barrier
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Emits electromagnetic radiation -

B B characteristic radiation - EDXS, EDXS
influences the quality P
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1 BSE - Backscattered Electrons |

SE - Secondary Electrons )

SEM BSE SEM SE

o Elastic collision. The energy loss is
lower than 1 eV.

©  Produced by inelastic interactions of high energy electrons with valence
electrons of atoms in the specimen which cause the ejection of the electrons
from the atoms.

o Amount of BSE electrons depends on

atomic number. o N .

. . ©  Arbitrarily, such emergent electrons with energies less than 50 eV are called

o There are many of elastic collision secondary electrons; 90% of secondary electrons have energies less than 10 eV;

events leading to electron escape from | e e B Y

sample.
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FEG SEM - High resolution

The Nova NanoSEM 50 Series ~ New Features

FEG SEM - High resolution

The Nova NanoSEM 50 Series — New Features

1anmat kv 14nmat kv

200 nA beam current 200 nA beam current

Beam deceleration Beam deceleration

Detec Dete
TUD, DBS, STEMI, Helix™ Low Vacuum up to 200 Pa TLD, DBS, STEM-1, Helix™ Low Vacuum up to 200 Pa
Advanced Sample Cleaning
Integrated Plasma Cteaner,
Cryocleaner &

‘Advanced Sample Cleaning
Integrated Plasma Cleaner,
Large Chamber CryoCleaner &<
1 Ports

Large Chamber

Navigation

Navigation
NavCam, MAPS

NavCam, MAPS
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110 mm Stage or
150 mm High Precision Piezo Stage

110 mm Stage or

150 mm High Precision Piezo Stage QuickLoader

QuickLoader

Generic High Stability

Generic High Stability Integrated 16 bit Scan / Patterning
Console Engine.

Integrated 16 bit Scan / Patterning
Engine
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Essential background
Image formation in the scanning elec
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€nergy table for €DS an,

Information from specimen
——

€nergy table for EDS analysis  hitpiwww.jeol.comi

JEOL

AnalE'cal area

Castaing'’s formula
0,033 (E17 - EA7)A 05 1 5 10 20 (kgm’)
2y =0.033 (B - Ec™) 7

o Accelerating voltage (kV)
E: Minimum emission voltage (keV)
A - Atomic mass

o : Density (kgim)

Z : Atomic number A
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Secondary electrons.

Backscattered electrons.
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Characteristic X-rays
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