
HAL Id: cea-04687388
https://cea.hal.science/cea-04687388v1

Submitted on 4 Sep 2024

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

The influence of Sb/Te ratio on the crystallization
dynamic of GeSbTe alloys

Emmanuel Nolot, Gabriele Navarro, Hubert Renevier, Frederic Fillot, Jing Li,
Mathieu Bernard, Nicolas Bernier, Névine Rochat, Van-Hoan Le

To cite this version:
Emmanuel Nolot, Gabriele Navarro, Hubert Renevier, Frederic Fillot, Jing Li, et al.. The influence of
Sb/Te ratio on the crystallization dynamic of GeSbTe alloys. CIMTEC 2024, Jun 2024, Montecatini
Terme, Italy. �cea-04687388�

https://cea.hal.science/cea-04687388v1
https://hal.archives-ouvertes.fr


The influence of Sb/Te ratio on the crystallization dynamic of GeSbTe alloys 

 

O. Daoudi(1), E. Nolot(1), H. Renevier(2), F. Fillot(1), J. Li(1), M. Bernard(1), N. Bernier(1), N. Rochat(1), 

V.-H. Le(1), G. Navarro(1) 

(1) Univ. Grenoble Alpes, CEA, Leti, F-38000 Grenoble, France  
(2) Univ. Grenoble Alpes, CNRS, LMGP, F-38000, Grenoble, France-G-INP 
 
Phase-Change Memory (PCM) has proven to meet the demands of completely different 

applications in terms of specifications, such as Storage Class and automotive market. This was 

possible in particular thanks to the engineering of the stoichiometry of GeSbTe materials. The 

alloys based on a stoichiometry close to the GeTe-Sb2Te3 tie-line show a “nucleation-dominated” 

behavior with multiple phase-crystallization steps, while alloys enriched in Sb content show a 

single-phase “growth-dominated” crystallization [1]. 

In this study, we investigate the transition from the amorphous to crystalline state in several 
compositions based on Ge, Sb, and Te, varying the Sb/Te ratio from lower to higher than one. We 
conducted our experiment by performing Raman spectroscopy, X-ray diffraction (XRD) and 
resistivity measurements as a function of the temperature. We provide for the first time at our 
knowledge, some insights into the vibrational states evolution dependency on Sb/Te ratio in 
GeSbTe system. We support our results with the measurements of the lattice parameters of the 
crystalline structures and with ab-initio simulations. Based on our results, we support the key role 
of Sb/Te ratio into the crystallization dynamic of GeSbTe system. 
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