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Scanning Thermal Microscopy (SThM) with the
easyScan 2 FlexAFM

Summary

With the development of the easyScan 2 FlexAFM,
Nanosurf offers a platform with increased exibility
for researchers that require advanced imaging
modes, while still maintaining Nanosurf s trademark
ease of use. Experiments that were not possible
with the previous easyScan systems are now routine
with the FlexAFM. Being able to accommodate a
much greater selection of specialty cantilevers while
providing easy access to system inputs and outputs is
one of the many advantages that the FlexAFM offers.
This advantage is demonstrated with the integration
of Scanning Thermal Microscopy (SThM) imaging
and local thermal analysis capabilities that are offered
by Anasys Instruments.

Scanning Thermal Microscopy

Scanning Thermal Microscopy is an AFM imaging
mode that maps changes in thermal conductivity
across a samples surface. Similar to other modes that
measure material properties (LFM, MFM, EFM,
etc.), SThM data is acquired simultaneously with
Topographic data. The SThM mode is made possible
by replacing the standard contact mode cantilever
with a nanofabricated thermal probe with a resistive
element near the apex of the probe tip. This resistor
is incorporated into one leg of a Wheatstone bridge

circuit, which allows the system to monitor resistance.
This resistance correlates with temperature at the
end of the probe, and the Wheatstone bridge may
be con gured to either monitor the temperature
of a sample or to qualitatively map the thermal
conductivity of the sample. Changes in sample
temperatures are often measured on active device
structures. For example, it is possible to image hot
spots and temperature gradients on devices such as
magnetic recording heads, laser diodes, and electrical
circuits. Thermal conductivity imaging, however, is
commonly applied to composite or blended samples.
In this mode, a voltage is applied to the probe and a
feedback loop is used to keep the probe at a constant
temperature. As the thermal probe is scanned across
the sample surface, more or less energy will be drained
from the tip as it scans across different materials. If

Figure 1: Scanning Electron Microscopy (SEM) images of
an Anasys thermal probe. (Left) Entire cantilever. (Right)
Magni cation of the tip.
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