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1974 1995

Slonczewski (IBM) Moodera (MIT) and

invents magnetic  Miyazaki (Tohoku U)

tunnel junction.  demonstrate first room
temperature magnetic
tunnel junctions.

LOWRESISTANGE  HIGH RESISTANGE

Amagnetictunneljunctinisa sandwich
oftwo magneti layersseparated by athin
insulaing layer.Whon the two magnets both
pointinthe same direction (0'sate), the
resistance s low.When they paintn opposite
irections (1 state the resistance s high.

1996
Slonczewski (IBM)
invents spin-transfer-
torque switching.

Spin toraue switchings used o write the
tumnel juncton.As curronts drivon through
thejuncton, thespin of the lectrons are
transorrod from ono magnet o the ather
magnet, thus switching from pointing
Rorthto pointing south, o vice ersa.

2004,

Parkin (IBM) and Yuasa (AIST)
publish discovery of high magneto-
resistance in MgO tunnel junctions.

“The first junctons used amerphous AIOx
tunnel borrirs, but the change nross-
tance betwoen 0" and 1 statos was farly
‘smalL. Crystalino MgO tunnol barriers give
much largerchanges in resistance, ypi-
‘all about 2:3x, enabling aster roa.

2010
Worledge (IBM) and Ohno (Tohoku U)
demonstrate first perpendicular
CoFeB tunnel junctions.

Al arly junctions ad the noth- south poles of the
magnets ing inthe lano of the afe, aventhough
Slonczewskihad precicted having them alined
perpendicular o tho plane of the waforwould roquire
much ower writo curronts. New perpendicular magnetic
materialshad tobe discovered to makeths posside.
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