Influence of processing conditions on dielectric
properties of CaCuwTi4015 thin films
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CaCuTi,O,, possesses one of the largest values of the efedielectric permittivity in a large fre-
guency and temperature range ever reported foraamie material, and is thus a very promising materi
for various electronic and electromechanical ajpibms. The origin of such high permittivity hasehe
attributed to ‘electrical’ heterogeneities in the&erostructure [1-3]. By Chemical Solution Depositjave
have prepared Cagli,O,, ceramic thin films under different conditions,itry to establish the influence
of microstructure on their dielectric properties.

Dielectric permittivity of 2000 — 3000 at room teempture at frequencies lower than 1 kHz that drops
rapidly for an order of amplitude at higher freqcies has been observed in developed GaiQO;, thin
films. In order to shed some light on the natureswéh dielectric behaviour, the dielectric respolmas
been studied by high-resolution measurements irtethmperature range of 100 K — 410 K and the fre-
quency range of 1 Hz — 3 MHz on thin films withdkmesses in the range of 200 — 600 nm.

Experimental results and the analysis in term$&iefdquivalent circuit [3,4] revealed that eachhef two
constituents determines the dielectric behaviouthef thin film for different frequencies — insutzdi
grain boundaries at lower and semiconducting brdling at higher frequencies. Consequently, thediel
tric permittivity drop and its maximum value at ven temperature depend on the properties of grain
boundaries and grains themselves. Thus the madimeimde on dielectric properties are the conditions
under which the thin film was created - it drops dwer temperature and has a higher maximum value
for thicker films or films post-annealed at a loveatygen partial pressure.

We suggest that such dielectric behaviour arisestdulifferent distributions of Cland Cd" ions (these

have been shown to strongly influence the eledtpoaperties of ACulTi4,0;, systems [5]) within grains
and grain boundaries after different annealing @doces. Ultimately, manipulating the conditions end
which CCTO ceramic thin films are prepared enabkeso control dielectric properties of these agplic
tory compelling materials.
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