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The Atomic Force Microscope
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energy industries. A
to studies of phe
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History of AFM

* In the fall of 1985 the first AFM
Gerd Binnig and Chrlstoph
the cantilever to examin

surfaces. A small ho

cantilever was pr




Components of AFM
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Components of AFM

* Piezocrystals

e Piezocrystals are ceramic
expand or contract in t
gradient and conve

pressure.
directi



Components of AFM

 Probe

* The probe represents a mic
cantilever with a sharp '




Components of AFM

Beam Detlection Detection

To detect the displacement of the

cantilever, a laser 1s reflected off th
back of the cantilever and colle
a photodiode. When the las
displaced horizontal alo
positions top (B- A)
there exists a bendi
topography,
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How to Work?

A sharp tip 1s scanned over a surf:
feedback mechanisms that ena
electric scanners to maintai

constant force or height.
made from Si13N4 or

the underside
10de laser




Working Modes of AFM

« Contact Mode

* In this mode, the tip makes
contact” with the surfa
contact force mode
cantilever 1s fix

scanner 1n




Working Modes of AFM

* Advantages:
- High scan speeds.
e -“Atomic resolution” 1s possib

 -Easier scanning of rough
changes in vertical top




Working Modes of AFM

 Non-Contact Mode

* In this mode, the probe operate
force region and the tip-sa
minimized. The use of

scanning without 1n




Working Modes of AFM

« Advantage:

* - Low force 1s exerted on th
no damage is caused to s

Disadvantages:




* Non-contact AFM (NC-AFM) is one of o
several vibrating cantilever techniques in
which an AFM cantilever is vibrated near
the surface of a sample. The spacing
between the tip and the sample for
NC-AFM is on the order of tens to
hundreds of angstroms. This spacin
indicated on the van der Waals ¢
Figure
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Working Modes of AFM

Because the force between the tip and the sample 1
regime 1s low, it 1s more difficult to measure th
contact regime, which can be several orders
addition, cantilevers used for NC-AFM
used for contact AFM because soft ca
contact with the sample surface. T
contact regime and the greater
NC-AFM are both factors t
therefore difficult to me
scheme 1s used for N




Working Modes of AFM

« Tapping Mode

 In tapping mode AFM the cantilever 1
its resonance frequency. An electr
ensures that the oscillation am
such that a constant tip-sam
during scanning. Forces
the tip will not only ¢

amplitude, but als




Working Modes of AFM

* Advantages:
« -Higher lateral resolution (1

e _Lower forces and less
1n air.

-Almost no late
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» Thanks for listening...

e Onur Ekmekci
20622646



