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Ultra-fine ballistic spin transistors using ultra-high-quality full-epitaxial
heterostructures
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We grew a ferromagnetic (La,Sr)Mn03 (LSMO% thin film on a SrTi03 substrate,
processed it into a bar-shaped device, and made a spin MOSFET with a channel length of 36 nm
composed of semiconducting LSMO made by argon irradiation. We achieved large spin-valve ratios of up
to 140%, 10-100 times larger than previous data obtained for semiconductor spin transistors, at 3
K. We fabricated a spin transistor based on a p-Ge channel with a length of 55 nm equipped with
Fe/Mg0 electrodes and achieved a spin-valve ratio of up to 0.55%, about 500 times larger than the
value expected from a diffusion conduction model, at 3 K, suggesting ballistic transport in our
device. Using the same device with a channel length of 20 nm, we revealed a large resistive
switching effect with a switching resistance ratio of up to 25000% that can be switched by a
magnetic field at 3 K.
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