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Multiferroic materials have great potential to produce novel devices, including highly 
tunable filters and voltage-controllable magnetic memory.  However, practical devices  
would require the use of thin film multiferroics, which are challenging to economically 
prepare using vacuum based deposition techniques. Our goal is to study multiferroic films 
prepared by a versatile and inexpensive spin-coating technique using metalorganic 
decomposition.  We will discuss our results on multiferroic BiFeO3 films, as well as 
BaTiO3, CoFe2O4 and BaTiO3/CoFe2O4 multilayered samples. These samples were prepared on 
both conducting silicon and sapphire substrates using spin coating from organic precursor 
solutions.  We controlled the post-preparation annealing conditions, both temperature and 
atmosphere, to produce high quality, single phase polycrystalline films, as confirmed by 
X-Ray diffraction and Raman spectroscopy.  We probed the magnetic characteristics of 
these samples using a SQUID magnetometer, and established that all films, including 
BaTiO3, showed evidence for a ferromagnetic moment at room temperature.  We also 
investigated the ferroelectric properties of the BiFeO3 and BaTiO3 films through 
dielectric spectroscopy and by using a Sawyer-Tower circuit to measure the polarization.  
Both these samples showed clear ferroelectric behavior.  We also investigated coupling 
between the magnetic and ferroelectric properties of these samples.
