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The invented method allows amplitude and phase measurements of
Atomic Force Microscopy (AFM) cantilever oscillation without expensive
external demodulators, such as Lock-In Amplifiers. An AC-voltage is applied
to integrated piezoresistive elements on the cantilever, which enables an
electromechanical downconversion of the high frequency oscillation. The
method can therefore significantly reduce the cost and complexity of AFM
systems.

BACKGROUND

Dynamic Atomic Force Microscopy (AFM) imaging modes are powerful
techniques for the characterization of surfaces with nanometer resolution.
The oscillation of the cantilever is thereby modulated by the interaction
forces between the tip and the investigated sample. In state of the art AFM
systems, the amplitude and phase of the cantilever oscillation is measured
by expensive demodulators, such as Lock-In amplifiers.

TECHNOLOGY

In the developed method, integrated piezoresistive elements detect the
oscillation of the cantilever. Applying an AC-voltage at the cantilever
resonance frequency to the piezoresistive elements leads to a direct
demodulation without additional external components and therefore
allows a simplified measurement of amplitude and phase of the cantilever
oscillation. The simplified demodulation technique in combination with the
integrated piezoresistive deflection measurement will enable the design of
AFM systems with significantly reduced complexity and cost.

# "
P —

Fig 1: AFM cantilever with integrated piezoresistive elements (SCL-Sensortech).

ADVANTAGES

m Simple and low-cost measurement of cantilever oscillation
m No external demodulator required
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