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Study on the properties of Er-doped Sb,Te; chalcogenide phase-change material

CHEN Qigi', CHEN Yimin"*, SHEN Xiang"?, XU Tiefeng'”
( 1.Advanced Technology Research Institute, Ningbo University, Ningbo 315211, China;
2.Key Laboratory of Photoelectric Materials and Devices of Zhejiang Province, Ningbo 315211, China )

Abstract: By using magnetron sputtering, we deposited pure and Er doped Sb,Te; chalcogenide phase-change
films. The morphologies, structures, electrical and optical properties were examined by the techniques such as
atomic force microscopy, X-ray diffractometry (XRD), X-ray photoelectron spectroscopy (XPS), spectrophotometry,
and infrared ellipsometry. It was found that, Er doping significantly reduces the crystalline grain size of Sb,Te;
films, which is accompanied by the increases of crystallization temperature and decreases of resistance drift
coefficient (0.015 90 to 0.002 41). It implies Er doping can enhance the overall amorphous thermal stability of
Sb,Te; films. Moreover, an increase of Er doping content correlates with a blue shift of short-wave cutoff
absorption edge, which results in the elevation of optical band gap from 1.40 eV to 1.76 eV and subsequently to
1.94 eV, and leads to the apparent reduction of refractive index in the infrared spectrum simultaneously. The
XRD results support the fact that Er doping can decrease the crystalline grain size and induce the lattice
distortion in SbyTe; crystalline phase. The XPS results demonstrate that the formation of high-binding-energy
Er—Te bonds can be found in high Er doped Sb,Te; film but is not detected in low doped film, which is the
essence of the thermal stability enhancement for Er doped Sb,Tes film. The above results show the Er doping can
improve the data storage reliability of Sb,Te; when used as the phase-change material for photoelectric storage
devices, and provide an effective support for the phase-change memory use in large-scale neuromorphic
computing.

Key words: magnetron sputtering; chalcogenide phase-change film; Sb,Tes; Er doping

wHERE LW )



