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Ferroelectric thin film integration with Si and other integrated device substrates has

the potential to enable new modes of photonics integration as well as a new class of

high work/volume piezoelectric devices for MEMS integration. Thin films of Lithium

Niobate (LiNbO

3

) posses a number of advantages over bulk material including the

possibilities of producing step index profiles, selectively introducing dopants, and the

fabrication of multilayer structures. The prospect of producing high quality (oriented

and possessing low optical loss) thin films of LiNbO

3

on silicon substrates is

particularly attractive because the silicon provides a rigid and flat substrate ideal for

large area processing of devices by lithographic techniques and it allows for the

integration of lithium niobate electro-optic and silicon integrated circuit technology.

The studied LiNbO

3

films were deposited by applying the electric field during

radio-frequencies magnetron sputtering of the single-crystalline target in Ar/O=1

atmosphere (0.6 Pa) on Si(110) substrate at 550 

o

C. Atomic force microscopy

measurements indicate that the surface roughness of the LiNbO

3

 thin films was 4-10

nm, which meets the demands for practical waveguiding devices. The ferroelectric

properties have been studied by visualization of the as-growth domain structure,

recording induced ferroelectric states by piezoresponse force microscopy (PFM) using

Scanning probe laboratory NTEGRA-Prima (NT-MDT,  Russia). The asymmetry of the

distribution of vertical PFM (VPFM) signal is a manifestation of the so-called

self-polarization effect. The maximum of the VPFM histogram of this distribution is

shifted toward negative (or positive) values of the piezoelectric response, which

implies that the polarization vector in most grains is directed toward the upper (or

lower) interface. In work discusses the possible mechanisms of the origin a

self-polarization in LiNbO

3

 thin films.
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