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Understanding the Growth of doped MgO
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Magnesium oxide (MgO) is used in several applications (e.g. buffer layers, plasma

display panels). Moreover, several complex oxides with interesting properties contain

Mg. There is a large amount of data on the growth mechanism of the MgO film

deposited by reactive magnetron sputtering, meaning that its growth process is well

understood. Therefore this material is chosen as a model material to investigate the

compositional effect when Mg is replaced by other elements (M=Al, Cr, Y, Ti and Zr).

The Mg(M)O thin films are deposited by dual reactive magnetron sputtering. X-ray

diffraction reveals a crystalline-to-amorphous transition on increasing the M

concentration and a change in the preferential orientation of MgO crystals. The latter

can be explained from the mobility of the adatoms and is in correspondence with the

previous published structure zone model.
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The M content that can be added to MgO before inducing an amorphous structure is

material dependent. A simple reasoning based on chemical rules, i.e., the Pauling

rules, allows one to understand why the MgO crystalline phase disappears and why it

happens at a specific M content. Furthermore, the calculated packing density of the

composing molecules shows that this transition has a fundamental background, and is

related to the known first order transition seen for a hard-sphere system. This

fundamental research can assist in tailoring the physical properties of materials as the

latter depend strongly on the crystallographic properties of the thin films.
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