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Study of multi-value spin-logic device development using InGaAs quantum well
bilayer electron systems
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In InGaAs 2-dimensional electron gas bilayer devices, we have proposed and

fabricated a new device structure that enables the open observation of spin current and its rigorous
checking, and analyzed device characteristics with the aim of developing spin-logic device devices.
As a result, an oscillation phenomenon was observed in the gate voltage dependence of the spin
current in a spin-valve type spin FET. This is evidence that the spin precession is gate-controlled,
which is a typical behavior expected in spin FETs. In the GaN 2-dimensional electron-hole gas
bilayer system, precise magnetoresistance measurements at low and high magnetic fields have revealed
for the first time the low-field spin splitting = spin-orbit interaction in a 2-dimensional hole
gas, which has rarely been reported before.
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GaN/ALGaN/GaN 2 2DEG, two-dimensional electron gas
2DHG, two-dimensional hole gas 2-1
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ns(x10%¥/c?) (Hall) 6.4x10M 0.78x1012 13 0.32
{ng(x10%/cm?) (FFT)} ’ ’ {1.1~(0.18+0.23)+ {0.29~(0.12+0.17)}
44,000 1000 (0.28+0.36)}

u(cm?Vsec) (Hall) ' ' 12 7
e /my 0.04 022 0.8 0.8
B min(MT) 5 2 40 40
Awar—p (x102eVm) 5.1 0.63 0.79 0.79

a(beat) (x102eVm) 7.6 39 3.0-32 35
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