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Abstract: A series of STRuO; (SRO) thin films with preferential orientations were grown on SrTiO; (STO) and Si
substrates respectively by radio frequency (RF) magnetron sputtering technique. XRD results show that STO-based
SRO thin films are epitaxial which differ from the one-axis orineted Si-based films. Residual stress type of the depos-
ited films and effect of the stress on magnetic and electrical transport properties were systematically analyzed and
summarized. STO-based SRO films suffer from compressive stress due to the lattice and thermal mismatch, while the
Si-based films are subjected to tensile stress which is only derived from the thermal mismatch. The compressive stress
promotes the Curie temperature (7¢) of (001)-oriented SRO films, but reduces the 7. of (110)-oriented SRO films,
which may be due to the different states of rotation and tilt of RuOg octahedron. Besides, the (001)-oriented SRO films
possess higher T¢ than the (110)-oriented SRO films all along. The results of temperature versus resistivity measure-
ments reveal that residual resistivity ratio (RRR) of (001)-oriented SRO films is higher than that of (110)-oriented SRO
films which deposited on the same substrate. Moreover, the temperature of metal-insulator transition (7)) increases
from 16 K to 32 K while the temperature dependence of resistivity is suppressed by the tensile stress.
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Tablel Sputtering parameters of LNO and SRO films

Sputtering parameters LNO SRO

Base pressure /Pa 5x10™ 5x10™
Deposition pressure/Pa 3 10
Power/W 80 80
O,/(Ar+0y) 20% 20%
Substrate temperature/C 450 600
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Fig. 1 XRD patterns of SrRuO; thin films deposited on dif-
ferent substrates

(a) (100)SrTiO; and LNO/SiO./Si; (b) (110) SrTiO; and SiO,/Si
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Table2 Lattice parameters and strain of different SRO films

SRO c/nm &%
(001) on STO 0.3962 0.814
(001) on Si 0.3916 -0.356
(110) on STO 0.3945 0.383
(110) on Si 0.3917 -0.336
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Fig. 2 Schematic illustration of stress state for different oriented SRO films on various substates
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Fig. 3 (a) Temperature versus magnetization under field
cooling (FC) conditions and (b) the dM/dT vs temperature for
different oriented SRO films on various substrates
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