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Effect of Silver Additions on Physical properties of Ge,Sb,Tes for
DVD-RAM Optical Disc

Chung-Ping Liu and Gwo-Rou Jeng

Department of Electrical Engineering , Yuan Ze University

ABSTRACT

A small amount of Ag atoms (1, 3, 5 wt. % of Ag, respectively) added to Ge,Sb,Tes alloys as the recording
layer of DVD-RAM discs were widely investigated. The research is to add Ag atoms to influence the physical
properties of phase-change recording layer in DVD-RAM discs. The samples of DVD (digital versatile disc)
recording layer were deposited on polycarbonate substrate by RF sputtering process with four different targets. The
activation energy can be obtained from DSC (differential scanning calorimetry) measurements combined with the
Kissinger equation. At different rates of increasing temperature, we use DSC technique to measure the
crystallization temperature and the activation energy corresponding to crystalline phase, and take this activation
energy as a basis to obtain the relative crystallization temperature in heating by extrapolation, then, by means of
dynamic tester which to simulate the practical condition in dynamic writing and erasing and assess adaptability of
the optical recording media. Through the analysis of the variations of crystalline phase by X-ray diffracter, we can
see that the actual testing process in writing and erasing are as follows: the amorphous state has been transformed
into the meta-stable state that we call the FCC (face center cubic) crystalline state, then, transformed again from
FCC crystalline state to HCP (hexagonal closed packing) crystalline state. Recourse to the DSC data obtained from
four diverse rates of increasing temperature, together with extrapolations, we can get the condition when the rate of
increasing temperature being promoted at a high speed to 10" °C/min. The amorphous state of that mixed with 1%
of Ag in recording layer has the best thermal stability. Among the four targets, the one mixed with 3% of Ag has the
best sensitivity of amorphous-to-crystalline transition.
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