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Abstract. The

modifications

of

the

structure, electrical

resistivity and surface morphology of platinum thin films on Pt/Ti/Si and
Pt/TiO2/boron-phosphor-silicate glass/Si structures resulted from hightemperature annealing in the presence of oxygen were studied. It was
established that regardless of the sublayers used while annealing caused

platinum to recrystallize and texturize in the direction [111], and the
texture is suppressed in the directions [200] and [220]. The annealing
caused the drop of the volume resistivity of thin films from 0.2 to ca.
0.15 μOhm×m, and practically shown no dependence on the film
thickness in case it exceeded 200 nm.As a result of recrystallization Pt
films became unsmooth at low annealing temperatures and as the
temperature increased hillocks were formed on the film surface.
Relaxation of the compressive stress in the Pt film, facilitating the
reduction

of

its

free

energy

and

modification

of

the lattice

parameter towards the equilibrium value, is known to be the major
hillock formation mechanism. The level of intrinsic stress in the film and
the annealing temperature both determine the initial hillock formation.
The final hillock height, density, and size are related to the Pt layer
thickness, sublayer structure, and to the annealing time and temperature.
Optimization of the sublayer structure and annealing modes makes it
possible to increase the annealing temperature to ca. 780°С without
causing any substantial damages to Pt microrelief. That enables us to use
these structures as the bottom electrode in ferroelectric memory cells.
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