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Research of pure spin current source using tunable topological insulator
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In this research, we developed a high-performance pure spin current source

using BiSb topological insulator thin films for the next generation spin-orbit torque (SOT) MRAM. We
developed growth techniques for high quality BiSb thin films with both high electrical conductivity
and high spin Hall angle. We found that BiSb(012) thin films have a giant spin Hall angle of 52 at
room temperature. We further demonstrated current-induced magnetization switching of a MnGa
ferromagnetic thin film with a current density as low as 1.5 MA/square cm. This value is one to two
orders of magnitudes lower than those of heavy metal/MnGa bilayers. Furthermore, the spin Hall
conductivity of BiSb is 30 times higher than that of Pt, and 100 times higher than that of other
topological insulators, such as Bi2Se3. Our results show that BiSb is very promising for SOT-MRAM.
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® Combining a topological insulator with a perpendicular magnetized ferromagnetic thin film
https://aip.scitation.org/doi/10.1063/1.5008260
® (Colossal breakthrough for topological spintronics
https://www.titech.ac.jp/english/news/2018/042001.html
o FROCHILEBGHRTEMEREMR E VTR
http://eetimes.jp/ee/articles/1808/02/news051.html
® BiSb films feature a colossal spin hall effect
https://www.spintronics-info.com/bisb-films-feature-colossal-spin-hall-effect-and-high-electrical-conduc
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