Accordi ng to enbodi nents of the present invention, a nmagnetoresistive

devi ce having a nmagnetic junction is provided. The magnetic junction

i ncludes at | east one fixed magnetic |ayer structure having a fixed

magnet i Zahi) NrERNA eioNat, h@l‘LIC&ﬁdN mmw Uﬂimm THE@R THRGOGOHERAINRREIRES TV Welryr es,

e ol b1l RaR bR AR o Sl R R

magnet i (zaet I on
0 / ree (ﬁﬁ}%@&n‘aﬁom?ﬁﬁ%ﬁcaﬁ&{ Nfhidf €S

structure overlaps W|th eat Ieas I
such t hat &B):I;telrmtmnle@hcat@np@eSl bl ex&ixdugh t and
wher ei n t hd0 XNovénalea20bhd 011 2eH) rragnetp@TI ayer smgﬁgMAgw a¥1I east

two free nagnetic |layer structures are respectively confiqgured such that
the fi X?H HRANEED Fﬁ&l &ELSIFPJaJm%m ation and E7|2?)eA el {zl%ﬁim% MRAQEHTZAL PRRINER LLP;
orientati oguzereis@vsent ed i n a direction subsbanki®dl, RYchR@bPOME] GttoRioad, Sind.
pl ane dgf,ine tR)(l il f.86e between the atordeustSone fixed magnetic |ayer
Str ot U e bl Bibtals “0? bdresab1 Lh@RBT (i MBeskhiR@ SHRINBLE Sich@Y Sliicared, for every

structu . . o kind of national protection available). AE, AG, AL, AM,
(rzgs[“temat“’““‘l Filing Date: AO, ,{T, AU, AZ, BA, BB, BG, BH), BR, BW, BY, BZ
4 May 2011 (04.05.2011) CA., CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
(25) Filing Language: English DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
. HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
(26) Publication Language: English KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
(30) Priority Data: ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
201003157-3 4 May 2010 (04.05.2010) G NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, 8D,
SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
(71) Applicant (for all designated States except US): AGEN- TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
CY FOR SCIENCE, TECHNOLOGY AND RE- . o
SEARCH [SG/SG]; 1 Fusionopolis Way #20-10, Con- (84) Designated States (unless otherwise indicated, for every
nexis, Singapore 138632 (SG). kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG,
(72) Inventors; and ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
(75) Inventors/Applicants (for US only): SBIAA, Rachid TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
[MA/SG]; DSI Building, 5 Engineeting Drive 1, Singa- EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
pore 117608 (SG). LAW, Yaozhang, Dean Randall [SG/ LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
SG]; DSI Building, 5 Engineering Drive 1, Singapore SM, TR), OAPI (BF, BJ, CF, CG, CL CM, GA, GN, GQ,
117608 (SG). PIRAMANAYAGAM, Seidikkurippu GW, ML, MR, NE, SN, TD, TG).

Nellainayagam [SG/SG]; DSI Building, 5 Engineering

Drive 1, Singapore 117608 (SG). Published:

—  with international search report (Art. 21(3))

(54) Title: A MAGNETORESISTIVE DEVICE

200 (57) Abstract: According to embodiments of
the present invention, a magnetoresistive de-
vice having a magnetic junction is provided.
The magnetic junction includes at least one
fixed magnetic layer structure having a tfixed
magnetization orientation; and at least two
free magnetic layer structures, each of the at
least two free magnetic layer structures hav-
ing a variable magnetization orientation;
wherein the at least one fixed magnetic layer
structure overlaps with the at least two free
magnetic layer structures such that a current
flow is possible through the magnetic junc-
tion; and wherein the at least one tixed mag-
netic layer structure and the at least two free
magnetic layer structures are respectively
configured such that the fixed magnetization
orientation and the variable magnetization
orientation are oriented in a direction sub-
stantially perpendicular to a plane detfined by
an interface between the at least one fixed
magnetic layer structure and either one of the
at least two free magnetic layer structures.
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