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Effect of GaGe Sputtering Power on Ga Doping in Phase Change Memory Materials

Soon-Won Jung' and Seung-Yun Lee™
' ETRI, Components & Materials Research Laboratory, Daejeon 305-350, Korea
? Department of Advanced Materials Engineering, Hanbat National University, Daejeon 305-719, Korea

(Received December 4, 2014; Revised March 31, 2015; Accepted April 7, 2015)

Abstract: The phase change memory material is an active element in phase change memory and exhibits reversible
phase transition behavior by thermal energy input. The doping of the phase change memory material with Ga leads
to the increase of its crystallization temperature and the improvement of its amorphous stability. In this study, we
investigated the effect of GaGe sputtering power on the formation of the phase change memory material including
Ga. The deposition rate linearly increased to a maximum of 127 nm and the surface roughness remained uniform
as the GaGe sputtering power increased in the range from 0 to 75 W. The Ga concentration in the thin film
material abruptly increased at the critical sputtering power of 60 W. This influence of GaGe sputtering power was
confirmed to result from a combined sputtering-evaporation process of Ga occurring due to the low melting point
of Ga (29.77°C).
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Fig. 1.

function of GaGe sputtering power.

Deposition rate change of GaGe thin films as a
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Fig. 2. Cross-sectional SEM images of GaGe thin films
deposited at GaGe sputtering powers of (a) 25 W, (b) 60 W,
and (c) 75 W.
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Fig. 3. Sheet resistance changes as a function of annealing

temperature for GaGe thin films deposited at GaGe sputtering

powers of (a) 10 W, (b) 75 W, and (c) 100 W.
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Fig. 4.

function of GaGe sputtering power.
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Fig. 5. Ga concentration change of Ga-doped GeSb thin films
as a function of GaGe sputtering power.
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Fig. 6. Element concentration changes of Ga-doped GeSbTe
thin films as a function of GaGe sputtering power: (a) Ga, (b)
Ge, and (c¢) Sb and Te.
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Fig. 7. Plan-view SEM images of (a) GeSbTe and (b) GaGe

target surfaces obtained after sputter deposition.
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