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Ferroelectric materials show a number of desirable properties such as a switchable polarization, high
piezoelectric responses and high dielectric constants. For this reason they are widely used in devices such as
memory elements, ultrasound generators, capacitors, gas igniters and many more in thin films. That there are
two tendencies of electric device production, especially in ferroelectric random access memory (FeRAM)
being prepared and applied popularly are suppression of processing temperature in preparation of thin films

and the improvement of insulation and ferroelectric property.

Among several candidates of these materials BisTisO;, (BIT) is attracting significant attention. Similar to
SrBi;Ta;,09 (SBT), BIT has a layered perovskite structure consisting of triple TiOs octahedral in
perovskite-like layers separated by Bi,O; layers. BIT has a large remanent polarization, small coercive field
and high Curie temperature. Further more, BIT thin films are known to crystallize at lower temperature
compared with SBT. As aresult, the ferroelectric thin film can be deposited on the large-scale integration (LSI)
structure in a final process without damage to either the Al wire or low-K layer, and mutual diffusion.
Meanwhile, hydrothermal synthesis is known as the method to suppress temperature during preparation of
ferroelectric thin films because of increasing pressure of the autoclave containing samples with increase of

processing temperature.

In this thesis, BIT thin films were prepared by low temperature hydrothermal synthesis on Pt/Ti/Si0,/Si

deposited BisTizO1, or TiO, get solution at 350 °C before. However, the BIT gel films obtained, including
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organic residuals, are amorphous and thus are not attached strongly to the substrate. Meanwhile, the
crystallization of BIT thin films synthesized by hydrothermal method could be improved on a TiO, layer.
Hence, good crystallization of BIT thin films was prepared by hydrothermal treatment at 510 — 520 °C for 4
hours in a mixture solution of Bi(OH)3 0.2 M, TiO, 0.1 M and KOH 0.012 M. The BIT thin film seemed to be

ferroelectric and the polarization difference at zero-electric field was 1.16 uC/cm?, although it was leaky.

As a giant ferroelectric polarization material, BiFeO3; (BFO) was also utilized to improve ferroelectric
property in BFO powder and thin films synthesized by hydrothermal method. As a result, quite good
crystallization of BFO powder could be obtained by preparing at 200 °C for 12 h in solution of Bi(NO3)3.5H,0
0.1 M, Fe(NO3)3.9H,0 0.1 M with KOH 1 M. Meanwhile, BFO thin films prepared by hydrothermal synthesis
on Pt/Ti/SiO,/Si substrates need to be deposited on a BFO nucleation with good crystallization before.
Therefore, the preparation of BFO layer was carried out by chemical solution depositon (CSD) method using
rapid thermal annealing (RTA) at 430 °C in nitrogen. However, BFO thin films synthesized by hysdrothermal
method at high KOH concentration of 5 M and long processing time just show quite good crystallization in
comparison with that of the previous BFO layer. This condition could damage the substrate and enhances

leakage current strongly so ferroelectricity of these films had not been found out.

Therefore, multiferoic Bi; jFe; CoxO3; (BFCO) with x = 0 ~ 0.3 thin films have been prepared by CSD
method using RTA at higher temperature of 450 ~ 560 °C in nitrogen and oxygen. These films show weak
ferromagnetic but good ferroelectric properties. By using iterative RTA for 8 times in nitrogen,
Bi;.1Fe9Coo.105 thin films annealed at 520 0C could enhance BFO rhombohedral crystallization, the
application electric field up to 2 MV/cm without dielectric breakdown, and improve piezoelectric property. On
the other hand, Bi; ;Feq gC0 205 thin films annealed at 520 °C in oxygen by iterative RTA for 8 times suppress

leakage current density so that P-E hysteresis loops at RT show very good saturation.
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