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Abstract: Since ferroelectric properties of Al_,Sc,N thin films were experimentally confirmed in 2019,
wurtzite-structured ferroelectric materials have received worldwide attention. However, the strong dependence of their
ferroelectric performance on deposition parameters still remains a significant challenge, limiting their reliable
integration into practical device applications. This study aims to systematically investigate the influence of sputtering
working pressure on microstructural evolution and resultant ferroelectric properties of Al; ,Sc,N thin films. The

primary goal is to identify the optimal pressure window that yields superior ferroelectric performance and to
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understand the underlying structure-property relationships. Alg7;Scy29N thin films were deposited on silicon substrates

using reactive magnetron sputtering in a pure nitrogen atmosphere, and experienced the working pressure varied from

0.27 Pa to 1.33 Pa. The correlation between crystal structure, surface morphology, and ferroelectric properties of the

thin film was analyzed. The results showed that the working pressure significantly affected crystallization quality of

Alp71Sco2oN thin films, among which prepared under 0.52 Pa had the best crystallization quality and excellent

ferroelectric properties. As the working pressure increased, the pyramid-like structures began to appear on surface of

the film and gradually increased, while the static leakage current also gradually decreased. This work conclusively

demonstrates that sputtering working pressure is one of the decisive factors in tuning microstructure and

ferroelectricity of Al,_,Sc,N films. The correlation between working pressure-induced morphological changes and

leakage current suppression offers valuable insights for engineering high-performance wurtzite ferroelectric devices.
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Fig. 1

XPS spectra of Aly71Scq 20N films deposited at different working pressures

(a-c) Al2p; (d-f) Sc2p and N1s
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Fig. 2 XRD patterns, deposition rates and lattice parameters of Al 7;Scy 0N films deposited at different working pressures
(a) XRD patterns; (b) Deposition rate, intensity and full width at half maximum (FWHM) of the (0002) diffraction peak;
(c) GIXRD patterns; (d) Calculated lattice parameters c, @ and c/a
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Fig. 4 P-E and I-E curves for Alj7;Scg29N films deposited at different working pressures
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