L. Rapenne et al.: HRTEM observations of La,Zr,0- thin layers on LaAlO3 obtained by chemical methods

FIG. 13. Characterization of the LZO4 sample consisting of a LZO layer deposited by MOCVD on LAO. (a) XRD diagra®y tonfiguration.

(b) General view of the structure in cross section in the LAO [@02¢ne axis. No voids are visible in the LZO layer. (c) High-resolution image
of the LZO/LAO interface. A sharp and well-defined interface is visible. (d) Diffraction pattern in the LAO [Q@bhe axis of the observed
region. The structure is interpreted as pyrochlore structure due to the (111) and (311) planes presence.

is crystallized. An unanswered question is, “Are theV. CONCLUSIONS
voids empty or filled with these products?” The EFTEM LZO IayerS obtained by chemical methods (MOD and

analysis shows that carbon content is almost zero an@IOCVD) were characterized by TEM and HRTEM.
that the concentration is homogenous in the o conThe stydy focused on the local crystal structure deter-
trasted zones. We can then infer that there are no resiineq by electron diffraction and by high-resolution
dues in the voids, and that the pyrolysis was completegages to identify the local distribution of the pyro-
before nucleation started. chlore and fluorite phases. A characteristic feature of

It has been observed in the YBGfdo/CeQrdLZO | 70 thin film deposited by MOD is the formation of
mon/Y 20zpvo/Ni structuré® that polycrystalline NiO  yoids in an almost single-crystal structure of LZO pyro-
and NiIWQ, phases are formed at the¥s/Ni interface,  chiore phase. The most frequent void size is 10-20 nm
which means oxygen diffuses through the LZO layer.for our annealing conditions. For comparison, LZO
This result is not compatible with the diffusion barrier |ayers deposited by MOCVD were also studied. In this
properties of LZO™* The voids in LZO can be at the |ast case, the film is compact without voids and the
origin of the oxygen diffusion through the layer. The structure corresponds to the pyrochlore phase. The for-
effective thickness is smaller and films have to be thickermation of voids takes place when depositing the LZO
to reduce oxygen diffusion. This point is important in the [ayer on LAO and on nickel substrates, so it is not
optimization of the architecture of coated conductors.  substrate dependent. We conclude that voids are a char-

Despite the presence of voids, thgvalues obtained acteristic feature of MOD grown films and are related to
from our LZO structures are really encouraging (1.5the pyrolysis and growth mechanisms. Considering the
MA/cm? for the YBCQuocvn/LZOmon/LAO structure J. values obtained from LZO structures, voids do not
and 2.5 MA/cnd for the YBCQuocvn/CeOmocvn/  seem to be a limiting factor for using LZO obtained by
LZOmon/LAO structuré). The voids do not seem to be MOD as buffer layer in coated conductors, but they
a limiting factor for using LZO obtained by MOD as should be taken into account for the optimization of the
buffer layer in coated conductors. architecture of coated conductors.
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