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Winner of the 20th Tsukuba Award

The 20th Ts k ba Prize Awar Cerem ny was hel at the Ts k ba Internati nal C ngress Center n Fri ay, N vember 20, 2009.

The Ts k ba Prize is sp ns re by the lbaraki Science an Techn | gy F n ati nan Ts k ba Science Aca emy, an was establishe
with the aim fc ntrib tingt the pr m ti n fscience an techn | gyby h n ringth se engage in research in science an techn | gy
within Ibaraki Prefect re wh have achieve tstan ing research res Its that have been rec gnize w rl wi e. This time, Shinji Y asa,

esearch r p ea er fthe Spintr nics r pinthe Electr nics esearch Department, receive the awar j intly with Pr fess r
Y shishige S z ki fthe ra ate Sch | fEngineering Science at Osaka University (Visiting esearcher at the Nati nal Instit te f

A vance In strial Science an Techn | gy).
[Awar —winning theme] ” ealizati n f giant t nnel magnet resistance effect in MgO t nnel elements an its in strial applicati n”
[Awar Details]

A magnetic t nnelj ncti n (MTJ) element is an element in which an extremely thin ins lating layer (calle at nnel barrier) with a

thickness fless than a few nan meters is san wiche between tw ferr magnetic metal layers. The electrical resistance fthe MTJ

element changes when the magnetizati n irecti ns fthe ferr magnetic layers n b th si es are parallel r antiparallelt each ther.

esearch Gr up Leader Shinji Yuasa

This phen men nis calle the t nnel magnet resistance (TM ) effect, an the rate f change in electrical resistance (calle the M
rati ) is a perf rmance in icat r f r applicati ns. The TM effect can be applie t magnetic sens r elements an mem ry elements, an is

theref re a key techn | gy in the new fiel felectr nics kn wn as “spintr nics,” which tilizes electr n spin.

Base n their the retical pre icti n,Y asaan S z kic n cte experiments base n the the ry that averylarge M rati ¢ | be btained by using crystalline
magnesi m xi e (MgO) instea fthe c nventi nal am rph sal min m xi e (M rati fseveral tens fpercent)f rthet nnel barrier, and in 2004 they achieved a huge MR
rati  f180% atr m temperat re. F rtherm re, in 2005, they s ccee e in evel ping mass pr cti ntechn | gy f r crystalline MgO-MTJ elements in collaboration with a
man fact ring eq ipment man fact rer. After that, pr ¢t evel pment singthish ge TM effect was carrie t, an in 2007 it was p t to practical use as a magnetic head
(MgO-TM hea ) f r har isk rives (HDDs), which has ¢ ntrib te greatlyt the recent ramatic increase in HDD capacity. F rtherm re, this technology is expected to lead to
rev | ti nary p wer savings an perf rmance impr vements in next-generati n electr nic evices s ch as large—capacity n n-v latile memories (MRAMs) and microwave

scillat rs.

The awar cerem ny
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