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Magneto - Electronics
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http://en.wikipedia.org/wiki/Stern_Gerlach_experiment
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Normal current
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Fe Frroma g N et (Fe 3nm/Cr 1.8nm)5,
Metal

Ferromagnet
Metal

Ferromagnet

Metal
Ferromagnet -40 -30 -20 -10 0 10 20 30 40

E; Magnetic field (kG)
Glass or GaAs or ...
Physical Review Letters 61 (1988) 2472

GMR =

R/R(H=0)




GMR ¢lgil

CPP: Current Perpendicular to the Plane
S Sl )5 558 JiSam

A

[Co(1.2nm)/Cu(1.1nm)]480

CIP: Current
In the Plane

3. Appl. Phys. 75 (1994) 6709



—_" = n ——"
c=o01+o0
AV A
/N o /
P> P< P< P<



snblise Sledbl ¢35l

I Low I I ngh
ﬂ

— -— = = = = =

| +—— |

g




Areal density (gigabits/cm 2
100 + -

B i ’
F
104 ’

R - AR
Trans Ho

n |
1.5 pam
o

18 nm

n.a
14 nm i
$

0.1a

== Contacta 12 nm

= rchange : o I [

FdHas Y
B jFe . f ' 1 !
C—15pacer fnm 4 1680 1990 2000 2010 Year

ot Filrn
E=GME Firne
Filrn

http://www.physicscentral.com/explore/action/mr-research.cfm
https://www1.hgst.com/hdd/technolo/overview/chart09.html



. Tunnel
Ferromagnetic — T e
electrodes

IIOII " 'I '

Low resistance state High resistance state
6 = = /——-‘ 5 ._._:"&F =
‘Bit” lines <

, = >

http://www.everspin.com/PDF/ST-MRAM_Press_Release.pdf



For examle InGaAs InAlAs

Rev. Mod. Phys. 76, 323 (2004) 323



Polarized Contact Semiconductor
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Current Polarization
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Smith and Silver, PRB 64, 45323 (2001)



Current Polarization
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Silicon spin transistors heat up and spins last longer
1 year ago

Beyond the high-speed hard drive: Topological insulators
open a path to room-temperature spintronics
27 weeks ago

Magnetic vortex reveals key to spintronic speed limit
12 weeks ago

Graphene and 'spintronics' combo looks promising
1 year ago

NRL scientists achieve high temperature milestone in
silicon spintronics
1 year ago






