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Chalcogenide semiconductors thin films of the Ge-Sh-Te (GST) system have suc-
cessful application in phase memory devices (Phase Change Memory or PCM), in par-
ticular, in optical disks of various formats, for example, DVD-RW, Blu-Ray, as well as
with the creation of a new generation of PC-RAM random-access memory (Phase
Change Random Access Memory).

Nanostructured GST films of Ge2Sbh2Te5 composition modified by silver
(Ge2Sh2Te5 ) produced by ion-plasma high-frequency magnetron sputtering.

The composition of the films and their morphology were monitored by the energy-
dispersion analysis (EDX) method on the SEM Quanta 3D 200i. The concentration of
silver impurities in the films reached 12.3 at. %. It was found that the Ge,Sh,Tes films
do not contain uncontrolled impurities and the maximum deviation of the components
from the formula ratio does not exceed 5 at%. It was established from the EDX and
SEM results that the Ge2Sh.Tes <Ag> films also are continuous, homogeneous, and
they do not contain micron-size defects.

The structure of the films was studied by Raman spectroscopy. The spectra were
recorded on a Solver Spectrum 600/600 spectrometer in a 180 ° reflection mode. The
excitation source was an He-Ne laser with a wavelength A = 633 nm. The supplied laser
radiation power and the irradiation time were minimal, and they reach to 17.6 mW and
30 s, respectively. The diameter of the irradiated region on the film was ~ 2 um. The er-
ror of frequency recording was + 1 cm™. Analysis of the spectra was carried out using
the program OriginPRO 9.1. Partial smoothing of the spectra was carried out by the Sa-
vitsky-Golay method. The spectra were decomposed into a minimum number of Gauss-
ian components with a reliability not worse than 0.97.

It was found that the Raman spectrum of unmodified Ge,Sh,Tes films is character-
ized by a main peak at 152 cm™ and a small additional peak at 103 cm. This type of
spectrum corresponds to the amorphous structure of the films and is associated mainly
with the vibrational modes of GeTes, SbTes and with vibrations of the Sbh-Sb bonds in
the (Tez) Sb (Tez) complex.

The modification of Ge,Sh,Tes films with a silver impurity does not lead to a notice-
able change in the position and shape of the main peak. Changes in the Raman spectra
of Gez2Sh,Tes<Ag> films with increasing Ag concentration are observed in additional
peaks in the range from 80 to 100 cm, which is apparently connected with the for-
mation of chemical bonds between Ag and the atoms of the film matrix.
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