AFM Cantilever/Tip Styles

DNP Silicon Nitride Probes

spring constants: 0.58,0.32, 0.12, 0.06 N/m
tip radius of curvature: 20-60nm
cantilever length: 100 & 200pm
reflective coating: gold

shape of tip: square pyramidal
tip half angle: 35

Carbon nanotubes as AF tips?



AFM Tip Manufacturing Process




AFM Image Acquisition and Analysis
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AFM Image Acquisition and Analysis

Channel selection
Height Mode
Error Mode

Offline Analysis

Free WSxM software



http://www.nanotec.es/index_noticias.html�
http://nanoprobenetwork.org/�

AFM Force Measurements
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Sample Preparation

Flat Substrate

Free of Contaminants

Securely attached to the surface (or not?)
Size

Separation of particles/dilution

Vacuum, dry, fluids

Other Environmental conditions

What is your sample and what are it’s characteristics?




An example of an atomically flat surface is Mica.

Mica has flat layers surface that comprises of Aluminum,
Silicon, Oxygen and Potassium.

Mica has highly perfect basal cleavage.

— Cleavage - tendency of crystalline materials to split along
definite planes, creating smooth surfaces

* Basal cleavage: cleavage parallel to the base of a crystal, or to the
plane of the lateral axes

Cleaved easily with the help of adhesive tape

The area around the two planes have not been exposed to
air making it extremely clean.

Can be modified with silanes either to promote absorption
or covalent bonding of bio molecules




Evaporated Gold (Au 111)

http://mnelab.com/p.htm

Used to immobilize
samples because the metal
surface can attract
different molecules.

DraWbaCk iS that gOId can Low resolution scan of Au (111)

surface, showing atomic steps.
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Scan ssize: 5 nm; inset: 20 nm

However using a flame
based on hydrogen gas can
clean the gold surface
making it clean and flatter
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 Before use the glass is cleaned by washing with
concentrated Hydrochloric Acid of Nitric Acid
about 5 times for 1 min with Millipore water in an
ultrasonic bath running at 50 kHz. This process
makes the glass slides clean and smooth.

e Can also be modified with silane molecules
bringing new chemical functions at the surface
for further covalent modification

 Good for imaging cells and other large structures,
but too rough to image of absorbed molecules



Immobilization

* If the mechanical touch force is larger then the immobilization
force then the AFM tip can simply sweep away the sample as
observed with the dust particles in AFM lab.

e |deas to keep the sample firmly on the substrate.

Biological Immobilization

Tape the edges of the sample

Use a small drop of glue or wax to fix the sample on.

Avoid using a material that would cause drifting,
contamination or peeling.



SPM Manufacturers

NANOTEL
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Agilent Technologies

YLUM
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VEDA as a simulation resource
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AFM Compared to Confocal Microscopy
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