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Spin-Valve Transistor
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Very large magnetoresistance (MR) exceeding 200% was observed in hot electron transport across a magnetic multi-

layer which was incorporated as a base in a three-terminal device.

confinement in the base enhances MR.

It was also found that the spin-dependent quantum

The MR was also used for observing magnetization with nanometer resolution.
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Spin-valve film
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Spin-valve transistor
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Layer structure of spin-valve transistor
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External field dependence of collector current

BierIv2IcBT EREIRT SHMT-HTHHeNS,
I3y Z U3 Eoom @ Fe il & T v Au (100 nm) @) Fi§
Rt >Twad, ZOHKT D 100% FRIED K E 4 MR
bt % 75§ A7, TIZmT XIS, Fel{EaoBLE & 4
MR i3 B3 5,

min
c
T

sat
e

1
[¥)
T

0 ‘ 1.0 2.5
TivFBE V)

E5, MRLELODEEEFN 3oy b F—ERoOFm2 IR T S

W V=08 V ot { T MR B mid @il S 15,

Voltage dependence of MR ratio
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Second type of spin-valve transistor
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Emitter Fe thickness dependence of MR ratio
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Hot electron transport in base: (a)refraction at base-collector
interface, (b)multiple reflection in base, (c)quantum confinement
of down-spin electrons in Fe layer
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Density of states in ultrathin films
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Observation of magnetization with nanometer resolution
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Hysteresis curves of collector current in nanometer region
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