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Abstract

We report several experimental data capable of evaluating the amorphous-to-crystalline (a-c¢) phase
transformation in (Ag)x(Ge:SbeTes)ix (x = 0, 0.05, 0.1) thin films prepared by a thermal evaporation.
The isothermal a-c structural phase changes were evaluated by XRD, and the optical transmittance
was measured in the wavelength range of 800~3000 nm using a UV-vis-IR spectrophotometer. A
speed of the a-c transition was evaluated by detecting the reflection response signals using a
nano-pulse scanner with 658 nm laser diode (power P = 1~17 mW, pulse duration ¢t = 10~460 ns).
The surface morphology and roughness of the films were imaged by AFM. It was found that the
crystallization speed was so enhanced with an increase of Ag content. While the sheet resistance of
c-phase (Ag)x(GexSbeTes)1-x was similar to that of c-phase Ge;SbeTes (i.e, R. ~ 10 @/[1), the sheet
resistance of a-phase (Ag)x(Ge2SbeTes)1-x was found to be lager than that of a-phase Ge;SbeTes, R, ~
5x10° Q/[]. For example, the ratios of Ro/R. for GesSbeTes and (Ag)o1(Ge:ShseTes)os were approximately
5x10° and 5X106, respectively.
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Table 1. Values of Eor, BY and 1/F for
as—deposited and 200 °C-annealed
(Ag)x(GezSbeTes)1-x thin films.

c Annealing | Eop B 1/F
omposition
temp.(C) | V) | [em™eV™"?] | [cm™eV"?]
as-dep | 0.71 714.1 3103
GezSb;Tes
200C | 0.48 1003.5 544.4
Agoos as-dep | 0.52 601.7 200.6
(GesSbeTeskoss | 200C | 0.42 922.5 353.2
Agoto as-dep 0.72 713.4 346.9
(GesSbaTeskoso | 200C | 0.36 763.5 558.7
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Fig. 5. Optical microscope images of the films
irradiated by the nano-pulse scanner :
(a) GesSbeTes, (b) Agoos(GezSbzTes)ogs,
(c) Agoio(GesShaTes)o.
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Fig. 6. AFM image of GeSh:Tes films
crystallized by the pulse irradiation with
a power of 10 mW and a duration of
400 ns.
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thin films measured at (a) 7 mW and
(b) 9 mW.
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