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Breaking the performance limit of spin transistors by using quantum transport

Pham, Nam Hai
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Fe
/(Mg)/Mg0/Ge 20 nm Si
-3.6% 25 mv

MnGa/GaAs/MnGa 1i-v
12% 33 mv

i In this work, we aimed to solve the conductivity mismatch problem at the
interface of ferromagnetic metal / semiconductor by utilizing ballistic transport in nanoscale

semiconductor channel. We fabricated nanoscale Si-based spin valve devices with Fe/(Mg)/Mg0/Ge spin
injector/detector and 20 nm-long Si channel, and achieved a large spin-valve ratio of -3.6% and
large spin-dependent output voltage of 25 mV. We then fabricated fully epitaxial MnGa/GaAs/MnGa
I11-V semiconductor-based nanoscale spin valve devices, and achieved a world-record spin valve ratio
of 12% and spin-dependent output voltage of 33 mV. Our results demonstrate that ballistic transport
in nanoscale semiconductor is very promising for realization of high performance spin transistors.
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