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ABSTRACT

Phase transformation effects on mechanical properties of Ge,Sb,Tes, which is a promising candidate material for Phase Change
Random Access Memory (PRAM), were studied. Ge,Sb,Te; thin films, which was thermally annealed with different conditions, were
analyzed using XRD, AFM, 4-point probe method and reflectance measurement. As the temperature and the dwelling time increased,
crystallity and grain size increased, which enhanced elastic modulus and hardness. Furthermore, N, doping, which was used for better
electrical properties, was proved to decrease elastic modulus and hardness of Ge,Sb,Tes.
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Table 1. Specimen Notation
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Fig. 1. A schematic of reflectance measurement system.
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Notation Description

AS-DEP As deposited sample

R200T05 Rapid thermal annealed sample after deposition at 200°C for 5 min

R200T10 Rapid thermal annealed sample after deposition at 200°C for 10 min

R250T05 Rapid thermal annealed sample after deposition at 250°C for 5 min

R250T10 Rapid thermal annealed sample after deposition at 250°C for 10 min
AS-DEP-N2 As deposited sample under N, atmosphere (N, doped sample)
R200T10-N2 Rapid thermal annealed N, doped sample after deposition at 200°C for 10 min
R250T10-N2 Rapid thermal annealed N, doped sample after deposition at 250°C for 10 min

A 427 A 5 3(2005)



328 o 1= 2 e =]
il AS-DEP(Amorphous)
m “WMMMM. e R200T05(Amorphous)
¢ b s YA i "

T
3
g

g R VA _r#\ R200T10(Crystalline)
:‘a)'!
=
2]

= R250T05(Crystaliine)

(220)
(1) ) R250T10(Crystalline)
. : : :
20 30 40 50 60

20 (degree)

Fig. 2. X-ray diffraction patterns of various samples.
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Table 2. Roughness Data for Various Samples

Sample  Scan range R, R, R,,

name (wm) (nm) (nm) (nm)
AS-DEP Ix1 0.504 24 6.12
R200TO5 Ix1 0.544 1.98 4.92
R200T10 Ix1. 0.868 3.53 6.75
R250T05 Ix1 0.826 278 6.33
R250T10 Ix1 0.831 3.85 7.73
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Fig. 3. Reflectance and sheet resistance as a function of time of
different heat treatment.
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Fig. 4. Load-displacement curves of thin film samples with
different heat treatments.
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Fig. 5. Film elastic modulus as a function of normalized
displacement varying with different thermal conditions.
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film elastic modulus and (b) hardness.
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Fig. 9. The effect of N, doping on film elastic modulus for
annealed samples.
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