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LFMC – Lateral force
calibrator for your AFM
Atomic force microscope (AFM) has
emerged as a significant tool for different
fields of research, like materials science,
surface science, biology etc. It is a very high
resolution type of a scanning probe
microscope (SPM) with resolution up to
atomic size. In this device an image is
obtained by measuring forces that sample
imposes on a sharp tip microfabricated at
the end of a small cantilever. The force
deflects the cantilever and the deflection is
usually measured by a precise optical
system.
In the field of tribology, the Lateral Force
Microscopy (LFM) mode is commonly
used. It employs movement of a cantilever
in the direction perpendicular to its longer
axis, contrary to classical modes. In this
mode, the cantilever’s tip slides on a surface
of a sample and torsional deflection of the
cantilever is measured by a precise optical
system. Usually a position sensitive diode

(PSD) is applied, which can measure both,
normal and torsional deflection of the
cantilever. Torsional deflection is usually
caused by a friction force between the tip
and the sample’s surface. It should be noted
that precise measurements of friction
forces require an accurate value of the
cantilever’s torsional spring constant and
the PSD sensitivity. The combination of
these two parameters gives the AFM lateral
force calibration constant (LFCC).
We present a simple and direct calibration
procedure and dedicated device for LFCC
determination which does not require any
knowledge about material or geometrical
parameters of the investigated cantilever.
We use a microforce sensor (MFS) for
direct measurement of the friction force
applied by the cantilever’s tip to a flat
silicon surface. Due to the third law of
dynamics, the friction force of the equal
value tilts the cantilever. Therefore,
torsional (lateral force) signal is compared
with the signal from MFS and LFCC is
calculated.

Principle of work
Basically, the AFM tip slides on the
silicon surface of the MEMS force
sensor beam (Fig. 1). Due to the third
law of dynamics, the value of force
which tilts the AFM cantilever is equal
to the value of force which pulls or
pushes the beam. Extremely precise
MEMS microforce sensor (MFS) allows
to calibrate the lateral force signal with
a very high accuracy.

Intuitive software
LFCC for a single friction loop is then
calculated as follows:

𝐿𝐹𝐶𝐶 =

𝑎𝑀𝐹𝑆 𝑉𝑀𝐹𝑆
𝑉ℎ𝑜𝑟𝑖𝑧

where coefficient 𝑎𝑀𝐹𝑆 is determined
with extremely high precision (about
0,01%) at our lab and VMFS, Vhoriz stand
for the voltage signal from MFS and the
average difference in AFM PSD
horizontal signal, respectively. The
dedicated, intuitive software developed
for our device can compare data from
different experiments and evaluate
accurately and fast the LFCC.

a) scheme of the calibration procedure;
b) a photo of a cantilever over the MFS
beam;

LFMC is necessary for nanotribology!

Specification:
Product details
Dimensions
Weight
Connection type
Power supply voltage
Power Consumption
Protective case material
TetraX main casing material
CE conformity
RoHS compliant
Minimal Computer Requirements
Operating System
JAVA software
Available Disc Space
RAM
LFCC Determination
Accuracy of lateral force calibration
constant determination
Lateral Force Resolution

62 x 53 x 10,4 mm
40g (1,411oz)
USB
5V from computer USB port
250 mW (typical)
Anodized aluminum
Anodized aluminum
Yes
Yes
Windows 10, Windows 8, Windows 7 SP3
Higher than JAVA 8 Update 151
200MB
4 GB
< 3%
5nN at 10 Hz
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