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Abstract

The presentation will give first an overview of the IEMN laboratory activities. [EMN is a joint research unit of
CNRS gathering 500 people working in fundamental and applied research fields, encompassing semiconductor
physics, nanosciences, micro and nano optoelectronics, nano and micro (bio) systems, telecommunications and
acoustics. IEMN facilities consist in 1600 m® of cleanroom dedicated to micro and nano fabrication, an electrical
characterization center with a particular expertise in microwaves up to the THz, and a near field microscopy center
with STM and AFM operating in air and in vacuum.

Since 2000, IEMN has been developing a research activity in the field of electromechanical micro-resonators.
These MEMS devices give access in the electrical domain to the properties of a mechanical resonance thanks to
electromechanical transducers. Applications concern signal processing, e.g. filters or time references, but also
sensing devices like inertial sensors, mass sensors and force sensors. In particular, MEMS resonators can be used
as AFM probes, taking advantage of higher resonance frequencies and quality factors than those of standard AFM
probes based on cantilevers. The presentation will focus on our recent development of MEMS based AFM probes
that make use of vibrating rings in the range of 10 to 20 MHz. Integration of such force sensors in a commercial
AFM set-up will be described as well as the imaging capabilities obtained on DNA origamis samples. Force reso-
lution is currently in the range a few picoNewtons.
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