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Epitaxial La,;sSrisMn0Os (LSMO) shows a ferromagnetic-to-paramagnetic transition at about 360 K
that is accompanied by a metal-to-insulator transition above room temperature, which is very
promising for uncooled sensors, such as anisotropic magnetoresistances or infrared bolometers [1].
LSMO also presents high sensitivity to strain, hence to mechanical effects, making it a potential
candidate for resonant micro-electromechanical systems (MEMS) [2].

The objective of this work is to investigate the integration of c-axis orientated Pb(Zrs;Tio4s)Os (PZT)
on LSMO/SrTiOs/Si, as the given chemical composition manifests the material’s largest piezoelectric
coefficient near the so called morphotropic phase boundary, thus enhancing actuation of the vibrant
structure [3]. Four deposition methods of PZT thin films of thickness ranging from 100 to 500 nm,
namely sputtering at 600 °C, sputtering at either room temperature or 300°C with post-rapid
thermal annealing (RTA) treatment at 650 °C and sol-gel with post-RTA at 650 °C, were evaluated
aiming a trade-off between both material quality and optimal fabrication yield.

The LSMO films of thickness in the 20 — 100 nm range were
PR deposited by pulsed-laser deposition on SrTiOs-buffered Si
(001) samples deposited by molecular-beam epitaxy. The
A /4( (001) orientation of the PZT layers was confirmed by X-ray
i diffraction, whereas the piezoelectric and ferroelectric
) properties were characterized by piezoresponse force
\ f kY microscopy (PFM), as shown in figure 1, and by polarization
\ versus applied voltage measurements. Suspended devices
‘ , . were fabricated using a combination of ion beam etching in

Tip Bias (V) argon and reactive ion etching in SF¢ gas [4].
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Figure 1: Characteristic butterfly-shaped 1o 4y namical properties were finally characterized using an
displacement versus tip voltage curve

measured by PFM with a drive voltage of external piezoelectrical excitation with a digital holographic
3 V on the PZT thin film deposited at RT Microscope (DHM-R2200) and preliminary results of the full
by sputtering with RTA at 650 °C. LSMO-PZT devices will be presented.
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