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Nanoscaled Ge2Sb2Te5 films structure transformation influenced by laser irradiation

Alibek Zhakvpov', Suyumbika Maksimova, Oleg Prikhodko, Guzal Ismailova, Kundyz Turmanova,
Zhandos Tolepov
IETP, al-Farabi Kazakh National University, 71 al-Farabi avn. 050040 4lmaty, Kazakhstan
*E-mail: szhakupovalibek@gmail.com

Thin semiconductor films of the Ge2Sb2Te3 (GST) system are successfully used in devices with
phase memory (Phase Change Memory or PCM), in particular, in optical discs of various formats, such as
DVD-RW and Blu-Ray. Recording information parameters depend on the structure of the films, that in turn
is determined by the technology of their production.

The report presents the results of study of the transformation of nanoscaled Ge,SbaTes films structure
with varying power and duration of laser irradiation.

Ge:SbsTes films with a thickness ~ 100 nm were prepared by ion-plasma high-frequency magnetron
sputtering in an argon atmosphere. The structure of the films was studied in situ using the Raman
spectroscopy method. The excitation source was a He-Ne laser with wavelength 7. = 633 nm. The diameter of
the irradiated area on the film was ~ 2 um. The laser radiation power (P.) varied from 0.81 mW to 1.6 mW,
the duration of exposure (1) was from 0.5 to 20 minutes. Parameters of the laser irradiation P = 0.81 mW
and t; <1 min were selected for fixation the initial amorphous structure of Ge,Sb;Tes films.

It was found that at a minimum P, = 0.81 mW and a change in t. from 0.5 to 20 min, the structure of
the films successively changes from an amorphous to polycrystalline metastable state with cubic structure
(fce), and then to stable state with hexagonal structure (hep). At the fixed t. and the increase in Pr. from 0.5
to 1.6 mW, the structure of the films also changes from amorphous state to fee, and then to hep. However, at
the power of 1.6 mW, fine structure is observed in the Raman spectra as the additional peaks, those is not
observed in the study of kinetics. With a further increase in laser irradiation t;. the peaks of the fine structure
disappear.

Thus, the possibility of effective control the phase composition of the Ge:SbaTes nanoscaled films
upon varying the parameters of laser irradiation was established.
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