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Among complex oxide systems, perovskites
(ABO;) cover an important role due to their appealing
and variegate functional properties. In fact, a wide
variety of substitutions at both A and B sites is
responsible for the great flexibility of the perovskite
structure giving rise to a very large number of
derivatives with subtle variations in structure. The
synthesis of these complex systems is not an easy task
since at least two or even four different precursors have
to be applied with a stringent control of vaporization
rates to afford materials with the correct stoichiometry,
thus the thermal properties of used precursors play a
crucial role.

This contribution will focus on the engineering
of precursor molecular architectures with specific
properties based on an a priori tailoring of the
coordination environment. A variety of alkaline-,
transition, and rare-earth metal B-diketonate complexes
coordinated with neutral Lewis bases will be
considered.

The success of an MOCVD process depends
critically on the availability of volatile, thermally stable
precursors that exhibit high and constant vapor
pressures, since poor performances affect the film
properties. Therefore, an accurate knowledge of
relationship between molecular architectures and
physical properties/thermal behavior of precursors is of
fundamental relevance for the optimization of processes
in the perspective of achieving uniform and
reproducible MOCVD film growth.

It will be demonstrated that mass transport
properties are strictly correlated to coordination spheres
and that a fine tailoring of properties of interest for
MOCVD applications is possible by adjusting the
architectural framework of the complexes. On the other
hand, the coordination sphere of any central metal ion
crucially depends on the subtle interplay between the
ionic radius and the ion charge. Namely, for a given
charge, the larger the ion the higher is the coordination
number. In the case of the alkaline earth metals,
coordination numbers up to 11 have been observed in
the case of the large Ba metal.' In table 1 the ionic
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radii of the alkaline-earth and some selected lanthanide
metals are summarized in relation to the most
commonly observed coordination.

Tonic ..
i\(/)[rel:tal radius Corcl)fl(ri:l;itrlon Ref.
A)

Mg(Il) 0.65 6 2
Ca(Il) 0.99 8 1
Sr(1l) 1.13 9 1
Ba(Il) 1.35 9-10 1
La(Il) 1.15 9-10 3
Gd (1II) 1.02 8-9 3
Ho (II1) 0.96 8 4

Table 1. Correlation between ionic radii and coordination
number for alkaline- and lanthanide metals.

Lanthanides are similarly large in terms of ionic radii
but, at difference with the alkaline earth ions, they are
3+ ions. Nevertheless, a six-coordination, due to the
“tris” hfa ligation, is usually not sufficient to complete
the coordination sphere of lanthanides and a neutral
ligand of appropriate length is required to yield
complexes with physico-chemical properties suited to
MOCVD applications. Polyether ancillary ligands play
a crucial role and there is evidence of an intriguing
interplay between the polyether chain length and the
Ln’" ionic radius in determining the volatility of these
adducts, and in some cases a lengthening of the
polyether chain parallels a decrease in volatility.

Figure 1. A scheme of lanthanide adducts with a diglyme
ancillary ligand showing the most commonly observed
coordination of 9 in the lanthanide series.

The relationships  involving  molecular
architectures, thermal and transport properties,
decomposition kinetics and mechanisms will be
discussed in relation to deposition of advanced
materials. It will be shown that applications of these
precursors to the MOCVD processes of perovskite
systems yield materials of good quality, both in terms of
chemical composition and structural characteristics as
well as in terms of functional properties.
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