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7 Equipment

TEM : Transmission Electron
Microscope Philips CM200 with an
EDAX detector

SEM : Scanning Electron
Microscope Philips XL20 with an
EDAX detector
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SEM Principle
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| Characteristics SEM XL20 |

Acceleration voltage : 1 to 30 kV
Magnification : 35 to 50 000 x

Resolution : few dozens of nm
Detectors for :

e Secondary electrons . topography

« Backscattered electrons — composition contrast

o Xrays —> elemental semi-quantitative analysis
Tilt of the sample from -15° to 60°

Elemental semi-quantitative analysis of all elements heavier than
bore (precision of 2%), with a depth of 1 um
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[ Sample observable |

» All type of sample, solid or liquid

Diameter max. : 2 cm

w

w

Height max. : 4 cm

-

Conductive or made conductive by deposit of a thin
conductive film (gold for imagery, carbon for elemental
analysis)

w

Polished for semi-quantitative analysis
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[SEM Applications]

Topography
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'SEM Applications]
Examples of topography

TiO, film on glass Defect on surface

Filament of carbon
nanotubes
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'SEM Applications]
Examples of topography

Defect on a sample observed Same defect observed in
at the surface Cross-section
A
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'SEM Applications]

Composition contrast

Topographic contrast Composition contrast

A
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'SEM Applications]

Examples in composition contrast

ZnSn alloy Charges in polymer

Interface steel-target ZnSn
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'SEM Applications]
EDX (Energy Dispersive X rays)

Analysis of interface steel-target

A
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'SEM Applications]
Cartography EDX

Zinc
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'SEM Applications]
Cartography EDX

Sn Al

Zn

A Cr Fe
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[ TEM Principle }
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[ Characteristics TEM CM200 J

Acceleration voltage : 200 KV maximum

Magnification : 22 to 450 000 x
Resolution : few nm

CCD camera 7 millions pixels

Imagery in bright field or dark field mode
Electron diffraction

Elemental semi-quantitative analysis of all elements heavier than
bore

Tilt following two axes
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| Sample observable |

All kind of sample, solid or liquid
Diameter of 3 mm (preparation necessary)
Thickness less than 150 nm

Different preparation according to nature of samples :
« Solution : deposit of drops on grid
* Polymer, soft samples : cryo ultra microtomy
e Hard sample : thinning down et ion polishing
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'TEM Applications)

Imagery in bright field :
morphology, microstructure

Electron diffraction :
identification of phases, —
orientation relations

Imagery in dark field =)

A
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[ TEM Applications]
Examples

Polymer with carbon
nanofibers

100 nm

Calibration sample

Thin film TiO ,
Nanotube on silicon
embedded
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'TEM Applications|
EDX analysis

TiO, on silicon
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Summarize

SEM

Analysis of microscopic defects,
morphologic or chemical

Observation of samples on surface
or in cross-section

Preparation simple and fast of
samples

Elemental semi-quantitative analysis
of all elements heavier than bore, on
1 um depth

Cartography of elements

A

TEM

Observation at nanometric scale,
morphologic or chemical

Informations on cristallinity and
orientation of grains

Preparation more complex and
longer of samples

Elemental semi-quantitative analysis
for all elements heavier than bore
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Thank you for your attention
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