60

MRAM(Magnetoresistive Random Access Memory)9Y
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2 23 olhy wide] yidldle VEAHY * MRH|7} <2%2 .
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Word line

Bit line™

{222} 3> word line?} bit line2] cross pointoll 74
A cellZ& a-Si diode®t TMR £4ke} 3
%02 ¥yxElo Qtl. o] 7S 4F] 7|2
&= Ado] 7isslc)

O

A 2A 2] etching”]&2 soft AHAJdletel
switching field& ZA3l= 5483 7]&olt}.
o]& spin®| switching ¥+ A ol|A] whate]
edge°ll domain®] nucleation2 W edge]
defecte} BT #do] 7] wiFolh. =3 A
FE IBM, Motorola ZH4 ICP RIE
(Inductively Coupled Plasma Reactive Ion
etching) 71§ 7I¥sln o} o}x] FF3te
FAL k. 7183 free layer?] switching®)
Aol 107 cycles Eotol ¢Hb4E-E Bojof 3}x
TMR 2Ae] 275+ switching speedE T
#3l7] A8l junction®] F17 H&H capaci-

tancedt (RC delay) & Hado =2 71xgrlof &
Ro|ct,
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pointd cell®] +Z& MHBEA} B A2 device

o MAE vER= AFEEA H2MEXS F
of thet 1 719 celld] % %‘I‘X—io] 21}, 719
cell& olaM o2 [ASH= H% cell WA =
x| 4FP7L "t ol#fd I3 AXAS
48 7ted 2AFAHSE2A TMRAAS)
diodeE WAL A3 cross point 732
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213t MOS transistor7} E2 ¢iA dAdh
Amorphous Si diode®} TMR 4AI2 FAE
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MRAM(Magnetoresistive Random Access Memory)2] 7i% & 3a 7154

£ MRAM 719 celle] 250°C2] #2 process
of oJsf AjxlEo] Qlr}. o] FRo|AM FAIHS
amorphous Si diode®] W3 A&o] =27]
ol n&Fate] Aleke]l HAY e FHET
5ol 2RI nlekex} B=A] SNE|ZE A
slehe A So) Aol o] ujFo| &riak Mt
S Zole= o 7 aser annealell 23 amor-
phous Si¢| AZAAsHY bAA ¥ht diode Al
529 7 Fol AEH 9drt.

IV. MRAMS| H%a} SiSH

H wine] A AFE, 9324, A
W Al2ES FAoE F7)9 vmg, g v
528, i vRe] 5 A3 9] A e
Wi ek, =3 AREA, dEnt]ee] A9
mat Ax7)7lE vhekstel 517)5st 2EE
7+ Wiy AFole v 1%, 17, Ad
2 xes a8ty vk A ojggt Vs
S F357] 9 A wxe e FE
A AAo] xFstt. MRAMS A Ale] A
TAAL 2t spint =Y £4€ memory 7|
TEFo A o]lgstE MELE deviceo|th XA
o] WEZZA MRAMS] 788 flair= 24
24 71, AMdaAt 71%, AH4A] etching 7]
%, Si &pete] A 7)E 9ot dwrA]l wiE
2] 7]1&<! design 71%, testing 7}&°] HQ3s}
th, AA2AE tiEEe] HolgHozA] £
o] whate] AAL 7E2] microstructure
o whel A3t W3lE Bl 53] MRAMS
Mol zpduhat 52l etching 7=
etching®] 2x}pe] EXo| nxle J&FEol g
olgi7t dast Aojrt.

At A 454& a1 3 GMR, TMR
AR olefdt Aputats o] F& gol v
£33} heterostructure2A o589 AFR7|E
ot o2} gl tigh olsi7F B a3t

st doom Ald NZE de] ks
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o] g 7FsAde] 7] uieltt. 53] o] & &
AFES MRAMS] 7|18 4x12 ARgsHA Fw
o] 9] EA& Alosh= 7|so] Hdjdem I
831k, MRAM A7aAE A48 A7 @A
of o7t dAIRF 1 FAAERE Hof e A=
H7te] spintt=ol #EAME 1] SiHE F-Eol
ol 2pdAl Eeloll lojre] Heh AFdHe]
3hjo|7| = dlcl. MRAM ©]9]o|= spin tran-
sistor, spin FET %9 S&axht @dHzt
tunnelingll Ae1A19] spin 91& % 5, spin
Aol71=e] s gt vhabst A7t HolE
AT},

MRAM< space application®$ 22+ radia-
tionoll Y T U FAS W= 7iEo|7] o
ol o] FEoAMe Aol gtk & Ut
Non-volatile P22 FEM+= flash W=E&
Y FRAMeo] 9t} flash memorys= ©|9] A&
3lel Aelo]lx FRAME & 483 2 zlog
A, =4 A2 MRAMS] AHo=ze=
ol EHT} read/write 57t WED AR A
#Ho 7 mobile applicationdl 7FsidE R
F Wk ohgl A A B AR HBo o

ot & ojojA niche memory market ©]2ol
FHAle] DRAMSE UAE 4 2+ mainstream

memory=EA19] 7FeAE WESn & 4 3l
t}, dAle] DRAM7|$S 52 3458 717
A Aol o&Estn ot MER fF3A
o] Ffo] A&EA| ofiy} Bt Alvrt
DRAM=2 A&H AHe] refreshinge] A&
23517] W] MRAMS] A% 53 134
o] o]0} A ik Qi &Eef AL HelA

Ao A=A 9] 7Fsdel ackn S
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