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PHASE TRANSITION “GLASS-CRYSTAL” AND SWITCHING
EFFECT IN NANOSCALED Ge,Sb;Te; FILMS MODIFIED BY BISMUTH
IMPURITY

5. D}-ussemha}-ev'. 0. Prikhodko', A Sazonov', Zh. Tnlepnv’,
N. Almasov’, $. Maksimova', N. Guseinov', S, Kuzyukhin!

NTETP, al-Farabi Kazakh Nateoal Universiny, Almary, Kazakhstan
'IUm'l ersity of Waterloo, Waterioo, Canada

"Kurnakov Instinee of General and IJrr.lJ'IL;r.lJrfn:' f.‘fu'mf.‘r.'.':t. Maoseow, Russia

Corresponding guthor! sanzivar dvicssen aevii gorail com

It iz well known that in the films of GexSbaTes chalcogenide glassy semiconduetor under the
external influences (light or voltage pulse) the reversible phase transition "glass-crystal” takes place. It
allows 1o create the optical storage devices such as DVD, Blu-Ray and especially the new generation of
non-volatile memory cells such as Phase Change Memory (PCM) on the base of these films. The
cmbedding of metal impurity in the films can reduce the cryatallization time and increase the speed of
memory cells. However, the features of phase wranaition in the metal-modified GezSbaTes<M= films of
have not been siudied well.

This work presents the results of the study of the structure and switching effect obgerved  in
nanoscale films of Ge:Sh:Tes modified by Bi (GeaSheTes<Bi=).

The Ge:ShaTe=Bi= films with thickness ranged from 50 to 200 nm were obtained by ion-plasma
magnetren sputtering of combined targer Ge:SbaTes-Bi in argon atmosphere. Bismuth concentration in
the films was 6 and 12 at.%.

Bv the method of HR-TEM imaging (Fei-Titan) it was found that the structure of GezShaTes<Bi=
films presents the amorphous matrix with isolated crystalline nanoregions (nanoclusicrs) of metallic
bismuth with average size - & nm.

Local atomic structure of the films was studied by Raman spectroscopy uging He-Ne red laser
with wavelength $32 nm. It was found that under the laser irradiation there is the structure transition of
nanoscale Ge8b.Tes films from amorphous inte polyerystalline hexagonal stable state through
metagtable polverystalline cubic phase. In contrast, in the GeaShyTes<Bi= films the transition from
amorphous  to  polyerystalline  hexagonal stable state  under the lager irradiation  occurs
without intermediate metastable cubic phase.

The study of the switching effect showed that in Ge.3b:Tes=Bi= films there was a significant
reduction of the switching time and threshold woltage in comparison with Ge:SbaTes films. The
improvement of the switching parameters in the bismuth modified nanoseale Ge,Sb,Te: films, it is
obviows, due to the peculiarities of the "glasa-crystal" phase transition in these films.

This work was carried out on 4607/GF4 grant of Committee of Science of ESM RE.
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