,‘ I 9 [l .f ,g‘ E\;l Ja)

F (12)28HRAE NS AR QD)EERE  TWI602331 B
Fepey (45)x%8 : PHERE 106(2017) £ 10 A 11 8

(21)¥ 3 £ 3% - 105117430 (Q2)% 38 FERE 105(2016) £ 06 # 02 B
(51)Int. CI. : HOIL43/12  (2006.01) G1ICI1l/I14 (2006.01)
(30)4% 4 © 2015/06/02 ES 14/728,788
(7H)®w3H A HG S T3 (47 ) HGST NETHERLANDS B. V. (NL)
el

(72)5 B A & 8145 &4 3% KATINE, JORDAN ASHER (US)
(THREA T REX
(56)%-# x gk -
us 2012/0002463A1 us 2012/0018788A1
us 2014/0233306A1
EEANE AT
PHEAGEHAR 198"  BEAHT #21 A

(54) % 45

1R SRR AR R R 2 R iR & R IR B

VOLTAGE-CONTROLLED MAGNETIC ANISOTROPY SWITCHING DEVICE USING AN
EXTERNAL FERROMAGNETIC BIASING FILM
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Aspects of the present disclose related to a voltage-controlled magnetic anisotropy (VCMA) switching
device using an external ferromagnetic biasing film. Aspects of the present disclose provide for a
magnetoresistive random access memory (MRAM) device. The MRAM device generally includes a
substrate, at least one magnetic tunnel junction (MT]J) stack disposed on the substrate, wherein the MTJ
stack comprises a tunnel barrier layer between a first ferromagnetic layer having a fixed magnetization and
a second ferromagnetic layer having unfixed magnetization, and a magnet disposed adjacent to the second
ferromagnetic layer.
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VOLTAGE-CONTROLLED MAGNETIC ANISOTROPY

SWITCHING DEVICE USING AN EXTERNAL

FERROMAGNETIC BIASING FILM
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t}s_peétswof the present disclose related to a voltage-controlled magnetic anisotropy (VCMA)
switching device using an external ferromagnetic biasing film. Aspects of the present disclose
provide for a magnetoresistive random access memory (MRAM) device. The MRAM device
generally includes a substfate, at least one magnetic tunnel junction (MTJ) stack disposed on the
substrate, wherein the MTJ stack comprises a tunnel barrier layer between a first ferromagnetic
layer having a fixed magnetization and a second ferromagnetic layer having unfixed magnetization,

and a magnet disposed adjacent to the second ferromagnetic layer.
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SWITCHING DEVICE USING AN EXTERNAL
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