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Thin films of chalcogenide semiconductors (CS) of the Ge-Sb-Te (GST) system and, in 

particular, of Ge2Sb2Te5 composition have been successfully used in the last decades in electronic 

devices with phase memory (Phase Change Memory or PCM). They used for recording, rewriting 

and storing information [1,2]. Of particular note is the modification of Ge2Sb2Te5 films with an 

isomorphic and isovalent metal impurity. In this case, CS doping is carried out by the substitution 

mechanism and introduces the smallest deformations into the material matrix. Based on these 

criteria, the most promising impurities for modifying the composition of Ge2Sb2Te5 are bismuth, 

tin, indium and silver. 

The thesis presents the results of studies on the affects of silver impurities on the local 

structure of thin Ge2Sb2Te5 films. 

Nanosized films Ge2Sb2Te5 modified by Ag were obtained by ion-plasma RF magnetron 

sputtering of a combined target from Ge2Sb2Te5 and Ag in an Ar atmosphere. The thickness of the 

films was determined on the Quanta 3D 200i SEM by scanning  the Si substrate with 

Ge2Sb2Te5<Ag> thin film with an electron beam. The thickness ranged from ~ 30 to ~ 150 nm. The 

composition of the films and their morphology were controlled by the method of energy dispersive 

analysis (EDX). The concentration of silver impurities in the films was 5.5, 7.1, 9.2, 12.3 and 14.3 

at. %. Based on the data of elemental analysis, we can conclude that the Ag atoms in the matrix of 

Ge2Sb2Te5 films mainly replace Te atoms. 

The local structure of the films was studied by Raman spectroscopy. Spectra were recorded in 

situ on a Solver Spectrum 600/600 spectrum in a 180
o
 reflection mode. He-Ne laser with a 

wavelength of λ = 633 nm was used as an excitation source. An analysis of the spectra of 

Ge2Sb2Te5 films without impurities under laser irradiation shows that their structure passes from an 

amorphous to a polycrystalline position with a hexagonal structure through an intermediate 

crystalline position with a cubic structure, which is typical for films of the Ge2Sb2Te5 composition. 

An analysis of the Raman spectra of crystalline Ge2Sb2Te5<Ag> films shows that they, like 

impurity-free crystalline Ge2Sb2Te5 films, are described by a polycrystalline hexagonal structure 

and new structural units, probably associated with the silver compound with the film components. 

When studying the structure of Ge2Sb2Te5<Ag> films in the crystalline state by high-resolution 

Raman and TEM, it was found that their structure is granular, polycrystalline, and hexagonal. With 

an increase in the concentration of Ag in Ge2Sb2Te5<Ag> films, an increase in the grain size occurs 

from ~ 2.5 to ~ 10 nm and the nucleation of a single crystal phase is observed. 

Thus, the modification of Ge2Sb2Te5 films with an Ag impurity leads to significant changes in 

their structure. 
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