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Abstract: The amorphous, a-GeTe, and B-GeTe phases of GeTe can be stably converted to each other under

certain conditions. Because doping-based high-concentration holes can improve the thermoelectric and

ferroelectric performances of GeTe, and it can be converted quickly between its amorphous and crystalline

phases, GeTe has been applied to thermoelectric devices, spintronic devices, phase change switches, phase

change memory, and others. Moreover, GeTe has a narrow optical band gap and high carrier mobility, which

is expected to contribute positively to the development of high-performance infrared detectors. However, its

application in the infrared detector field is still new. In this paper, its physical characteristics and its

applications in areas including the thermoelectric, spintronic, and phase transition fields are reported. Based

on its photoelectric properties, its application in the infrared detector field is expected.
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Fig. 1 Phase diagram, the structure and phase change of GeTe: (a) Phase diagram of GeTe; (b) B-GeTe; (c) a-GeTe;

(d) Ferroelectric phase change;(e) Transitions of amorphous and crystalline phase
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Fig. 3 The applications of GeTe in the thermoelectric field: (a) The curve of thermal conductivity; (b) The curve of power factor;

(c) Principle of thermoelectric devices; and (d) The photo of thermoelectric devices based on GeTe
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Table 1 The ZT value of the common GeTe-based thermoelectric materials

Materials Temperature/ C ZT Year  Ref.
GeoSby 1 Te 452 1.85 2015 [32]
GegosMng gsTe 500 1.3 2014 [30]
GeggoAgooiTe 500 0.85 2017 [45]
Ing 02GegosTe 355 1.3 2017 [46]
Geg 94BigosTe 452 1.3 2015 [31]
BigsGegg9Te 413 2 2019 [47]
GBT 450 0.56 2018 [48]
GBT(Cu) 450 1.1 2018 [48]
GBT(Ag) 450 0.86 2018 [48]
TAGS-80 500 1.75 2017 [49]
TAGS-90 400 0.91-1.08 2015  [50]
TAGS-90 400 1.56 2017 [51]
TAGS-85 420 1.36 2009  [36]
TAGS-85 500 1.2-14 2017 [49]
TAGS-85 400 1.2 2015 [52]
TAGS-85(Ce orYDb) 400 1.8 2015 [52]
TAGS-85(Ce orDy) 500 1.5-1.6 2017 [49]
GeyssPbgasTepsSegs 400 1.55 2016 [53]
Gey37Pbg 13Te 400 22 2016 [41]
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Fig. 5 The applications of GeTe in phase change memory: (a) The curve of GeTe films’ resistance measured with different increasing

heating rate; (b) The /-V curve of a PCM cell in the crystalline and the amorphous states; (c) The structure of a conventional
planar PCM cell; and (d)The TEM image in the Reset state; Durability of PCM cell of (¢) GeTe and (f) GST
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Fig. 8 GeTe-based photodetector: (a) The photoconductive photodetector structure based GeTe films; (b) Responsivity (R) of
infrared photodetectors based on different chalcogenide materials; (c) The R -7 and (d) D*-V plots of GeTe based photodetector;
(e) The R and EQE(external quantum efficiency) vs wavelength plot of the GeTe based photodetector
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