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Abstract

Controlling domain-walls (DWs) by low electric current with high
speed is the key for excellent performance of spintronic memory and logic
devices. Accordingly, many researchers have devoted their efforts to faster
DW speed

In this paper, we report that, with appropriate choice of oxidation
condition, the DW moves ~100m/s with current density ~low 10'*A/m? on
Pt/Co/TiO, perpendicularly magnetized anisotropic (PMA) micro-wire
structure. Additionally, through this work, Pt/Co/TiO, PMA structure and
it’s properties were introduced for the first time.

For this study, firstly, we fabricated naturally oxidized Pt/Co/TiOy
flims and confirmed x=2 through XPS data. The detailed film structure is 5-
nm Ta/3-nm Pt/0.45-nm, 0.5-nm Co/1.5-nm TiOy, which is deposited on
Si/SiO,wafers by use of dc magnetron sputtering. Secondly, we deposited
Pt/Co/TiO, films with various oxidation condition. Finally, after patterning
micro-wire, we observed DW moves ~100m/s with current density ~low
101*A/m? To investigate current induced domain wall motion, we used
MOKE microscope with 780 nm wavelength laser

The present observation provides a good starting point to achieve
higher performance of DW-mediated spintronic devices with a faster DW
speed.

Keywords: Magnetic domain, domain wall, domain wall speed, high
speed, low current, perpendicular magnetic anisotropy, next generation
magnetic memory, current driven domain wall motion
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