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Influence of Assisted lon Energy on

Properties of Transparent SiO, Thin
Films Deposited by Dual lon Beam
Sputtering (DIBS)

L. W._Seong,” K. H. Yoon, K. H. Kim," S. K. Koh*
Department of Ceramic Engineering, Yonsei University
*R & D Center, P &1 Co.

SiOx thin films were deposited by dual ion beam sputtering
according to assisted ion energy and their properties were studied
using X-ray Photoelectron Spectroscopy (XPS) and IR transmission
spectroscopy. As assisted ion energy increased, the deposition rate
linearly decreased. These results were attributed to the silicon
dioxide phase formation confirmed by composition analysis of XPS
and FT-IR, From XPS and FT-IR analysis, we found that Si-O,
bonding was formed and absorption peak corresponding to
stoichiometric ratio of SiO, (x=2) appeared at all assisted ion energy
except for 400 eV. Thus, we expected that the composition ratio
improvement have influenced on the barrier and optical properties
of SiO, thin films. The Oxygen Transmission Rate (OTR) improved
because of silicon oxide thin film near the bulk stoichiometric ratio.
And also the optical properties such as refractive index and optical
transmittance of SiO, thin films showed bulk refractive index and
higher optical transmittance than that of bare PC.

Domain Engineering of Epitaxial

PbTiO3 Thin Films by Varying the
Interlayer Thickness

Kilho Lee, Yong Kwan Kim, Sunggi Baik
Department of Materials Science and Engineering, POSTECH

Structural evolution of epitaxial PbTiO; thin films grown on
MgO(001) single crystal substrate is greatly affected by the misfit
strain and its relaxation during film deposition. We have engineered
the domain structures of epitaxial PbTiO; thin films by changing the
misfit strain. Ferroelectric domain structures and their evolution of
the epitaxial PbTiO; thin films grown on MgO(001) single crystal
substrate with epitaxial Pt electrode are greatly affected by the misfit
strain and this strain could be controlled by varying the underlying
interlayer thickness. As the thicknesses of Pt electrodes decrease
from 120 nm to 6 nm, the effective lattice constants of Pt electrodes
increase due to the suppressed generation of misfit dislocations.
Consequently, the compressive misfit strain in PbTiO5 thin films due
to the lattice mismatch with Pt electrode decreases and this enhances
the formation of adomains. The equilibrium domain structures in
epitaxial PbTiO; thin films are also analyzed by the finite element
analysis and these simulation results were found to be consistent
with the experimental observation. All of these results manifest that
the domain structure and evolution of the epitaxial PbTiO; thin films
could be engineered by controlling the misfit strain.



