
Poster: Film Structure and Composition

Wednesday, September 15, 2010

PO3025

Crystallisation of sputtered lanthanum cuprate films: ex situ and in situ XRD
analyses
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Lanthanum cuprate (La

2

CuO

4+d

) films exhibit superconducting properties at temperature

close to 30 K. Numerous processes have already been used to synthesise La

2

CuO

4+d

films. Although the reactive sputtering process is a powerful method to deposit oxide

films with various oxygen content, this process has been scarcely used to deposit

lanthanum cuprate films. In this presentation, we aim to show the effect of temperature

annealing on La

2

CuO

4+d

 structure using in situ and ex situ X-ray diffraction

measurements.

Lanthanum cuprate films were deposited on various substrates (silicon, SrTiO

3

, fused

silica, stainless steel) by sputtering a composite target (Cu ring on a La target) in Ar-O

2

reactive mixture. The films were deposited without external heating of the substrate

holder. The La/Cu atomic ratio was controlled by the size of the ring and of the erosion

area. Several rings were used in order to optimize the composition of the La

2

CuO

4+d

films.

Whatever the deposition conditions, as-deposited films were amorphous. Air annealing

at various temperatures during 2 hours were performed to crystallise the lanthanum

cuprate films. Ex situ XRD measurements showed that the crystallisation occurred at

temperatures as low as 500°C. The effect of the annealing temperature on the               

La

2

CuO

4+d

 grain size and the film morphology was studied.

Finally, in situ X-ray diffraction measurements in air and in helium atmosphere were

also carry out on films deposited on various substrates. The lowest crystallisation

temperature was noticed for films deposited on stainless steel substrates. The effect of

the annealing atmosphere on the film composition was studied by electron probe

microanalyses.
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