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Abstract 

Using first principle calculations, we study the atomic arrangement and bonding 

mechanism in the crystalline phase of Ge2Sb2Te5 (GST). It is found that the stability of GST 

depends on the gradual ordering of Ge/Sb atoms. The configurations with different concentration 

of Ge/Sb in layers have been analyzed by the partial density of state, electron localization 

function and Bader charge distribution. The s and p-states of Ge atom alter with different 

stacking configurations but there is no change in Sb and Te atom states. Our findings show that 

the bonding between Ge-Te is not only responsible for the stability of GST alloy but can also 

predict which composition can show generic features of phase change material. As the number of 

Ge atoms near to vacancy layer decreases, Ge donates more charge. A growth model has been 

proposed for the formation of crystalline phase which justifies the structure models proposed in 

the literature. 
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Graphical Abstract 

This paper shows the effect of gradual ordering of Ge/Sb atoms on the chemical bonding viz. 

partial density of states, electron localization function and Bader charge. A possible growth 

model for the formation of crystalline Ge2Sb2Te5 has been proposed based on the calculated 

binding energy order using density functional theory with PBE functional. 



Download English Version:

https://daneshyari.com/en/article/7757833

Download Persian Version:

https://daneshyari.com/article/7757833

Daneshyari.com

https://daneshyari.com/en/article/7757833
https://daneshyari.com/article/7757833
https://daneshyari.com

