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Abdract: In this work, we evaluated the structural, electrical and optical properties of GesSh,Tey; and Cu-doped GesSh,Ters
thin films prepared by rf-magnetron reactive sputtering. The 200-nm-thick deposited films were annealed in a range of
100~400°C using a furnace in an N, atmosphere. The amorphous-to-crystalline phase changes of the thin films were
investigated by X-ray diffraction (XRD), UV-VisIR spectrophotometry, a 4-point probe, and a source meter. A one-step
phase transformation from amorphous to face-centered-cubic (fcc) and an increase of the crystalization temperature (Tc)
was observed in the Cu-doped film, which indicates an enhanced therma stability in the amorphous state. The difference
in the optical energy band gap (Eyp) between the amorphous and crystalline phases was relatively large, approximately
0.38~0.41 eV, which is beneficia for reducing the noise in the memory devices. The sheet resistance(Rs) of the amorphous
phase in the Cu-doped film was about 1.5 orders larger than that in undoped film. A large Rs in the amorphous phase
will reduce the programming current in the memory device. An increase of threshold voltage (Vi) was seen in the
Cu-doped film, which implied a high thermal efficiency. This suggests that the Cu-doped GesSh,Tey; thin film is a good

candidate for PRAM.
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Fig. 1. XRD curves of (3) GesSb,Ten, (b) Cu(ll W)-GesShyTenn, (¢) Cu(15 W)-GegSb,Tey;, and (d) Cu(20 W)-GegSb,Tey;.
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Results of hv vs (ahv)Y? for amorphous and crystaline phase (8) GesSb,Ten; and (b, ¢, d) Cu(11, 15, 20 W)-doped Ge:Sb;Tey.

Table 1. Vaues of E, and AEg, for GegSh,Te;; and Cu (11,
15, 20 W)-doped GesSh,Tey;.

Films Eop AEgp
e, Amorphous 0.84 eV 0.33
€3 € .

! Crystalline 0.46 eV
Amorphous 0.80 eV

Cu(11 W)-doped GegSh,Tey; ) 0.39
Crystaline 0.41 eV
Amorphous 0.79 eV

Cu(15 W)-doped GesSh,Ter; - 0.42
Crystalline 0.37 eV
Amorphous 0.77 eV

Cu(20 W)-doped GesSh,Ter; - 041
Crystaline 0.36 eV
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o dojdt A7) Arwo] TAart 2 dArwo I
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gt ol 2 F9 582 =09 AHAEE HE 5



380 J Korean Ing. Electr. Electron. Mater. Eng., Val. 32, No. 5, pp. 376-381, September 2019: Y.-M. Kim et al.

108

—@— Cu(11w) doped Ge,Sb,Te, ,
107 —@— Cu(15w) doped GegSb,Te, ,
—@— Cu(20w)doped GegSb,Te,

—@— GegSb,Te, |

108

Sheet resistance (Ohm/sq)

T T T T T T T T
0 50 100 150 200 250 300 350 400 450

Temperature(TC)

Fig. 3. The sheet resistance (R) of a GesShyTenn and Cu(11, 15, 20
W)-doped GesS,Tey; thin films with different annedling temperature.
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Table 2. Vaues of threshold voltage for GesSb,Te;n and Cu
(11, 15, 20 W)-doped GesSh,Teys.

Vin (V)
GesSbyTen 2.63
Cu(11 W)-doped GesShyTen 3.56
Cu(15 W)-doped GesShyTen 5.26
Cu(20 W)-doped GesSb;Tey; 6.27
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