wo 2011/036753 A1 [N 1A A0F 00O OO OO

12) FEFHBAEZHICE SO T AR S -ERERE

(19) t R M EFT A RS
EfSE75E

(43) B REA
2011 € 3 A 31 H(31.03.2011)

=
TN
¥ £

10) EELHRES
WO 2011/036753 A1l

ERR4FEF 25
HOIL 21/8246 (2006.01)
HOIL 27/105 (2006.01)

51
HOIL 43/08 (2006.01)

@) ERHEBES: PCT/IP2009/066551
(22) EEHRER: 2009 £E 9 A 24 H(24.09.2009)
25 ERHBEOERE: BAGE
6 ERAFDEE: BHAGE
(7)) HEAN CKEZBR<CL2TOEERICDONT): #

Rett HZ (KABUSHIKI KAISHA TOSHIBA)
[JP/JP]; T 1058001 RREERZH —TH 1E1
= Tokyo (JP).

EHE LU

FKBEE/MEEAN CKEIZDOWTOH): #l BEE
(YANAGI Satoshi) [JP/JP]; T 1058001 BIRERARZ
H—TE1HE1E5 HALE RHE AL
EEA Tokyo JP). dLJ1l  FE — (KITAGAWA Eiji)

[JP/JP]; T 1058001 RREERXZFHF—TH 1&E1

(72)
(73)

5 H#ASHM RE MMBEIN Tokyo (JP).
Pl & E (NAKAYAMA Masahiko) [JP/JP]; T

1058001 REMERZH—TEH1E1ET #HHX
= RZ HMBABMEIMN Tokyo (JP). /MER
72— (OZEKI Jyunichi) [JP/JP]; T 1058001 B IZ &R
Re#H—THEH1E15 #AXex EZ #

BBt EER N Tokyo (JP). #BJII i1 f (AIKAWA
Hisanori) [JP/JP]; T 1058001 R A ERZF—T
B1&H15 H#ARHL RZ HMMBHEHRA
Tokyo (JP). T #F A ;A (SHIMOMURA Naoharu)
[JP/JP]; T 1058001 RRHERZH—THE 1&F 1
5 HAEHM RZE MAMEIRMA Tokyo (JP).
F Il % F (YOSHIKAWA Masatoshi) [JP/JP]; T
1058001 REMERZH—TH1E1E5 #HHX
St HZ MBEEIRN Tokyo OJP). X¥F =
(AMANO Minoru) [JP/JP]; T 1058001 RERABER &
H—TEBE1#B15 H%ARHE EZE ML
EE M Tokyo JP). B ¥ X # (TAKAHASHI
Shigeki) [JP/IP]; T 1058001 BRIREAK ZHE—TH
1H15 HMAsHE EZ MMMHETN
Tokyo (JP). EEEH  1&BJ(YODA Hiroaki) [JP/JP]; T
1058001 REMERZH—TH1E 15T #HHX
=t RZ HMMEFEEA Tokyo (JP).

KEAN GE ER, 5 (YOSHITAKE Kenji et
al); T 1000005 R FRERADHN=ZTH 2
#3E5 EXEN33235 BHFEHFEIES
FEFT Tokyo (JP).

BEE (RTOLBEWEY., £2TOEEOERNGF
EAVEIEE): AE, AG, AL, AM, AO, AT, AU, AZ, BA,
BB, BG, BH, BR, BW, BY, BZ, CA, CH, CL, CN, CO,
CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IS,

EEN

74

62y

(54) Title: MAGNETIC MEMORY
GH RAOERT R AEY

E N
10

¢r

\\\k\

v

\\\\

MTJ &

-

2

~—14

\?\’13

(57) Abstract: Variance of characteristics of a magne-
toresistive etfect element is suppressed and a magnetic
field which leaks from a reference layer and operates
to a recording layer is reduced. Magnetic memory is
provided with: a first magnetic layer (12) wherein the
direction of magnetization is substantially perpendicu-
lar to a film surface and variable; a tunnel barrier layer
(13) arranged on the first magnetic layer; a second
magnetic layer (14), which is arranged on the tunnel
barrier layer and has the magnetization direction
which is substantially perpendicular to the film sur-
face and invariable; and a third magnetic layer (16),
which is arranged on the second magnetic layer and
has magnetization in antiparallel with the magnetiza-
tion direction of the second magnetic layer. The di-
ameter of an upper surface of the first magnetic layer
is smaller than that of a lower surface of the tunnel
barrier layer, and the diameter of a lower surface of
the second magnetic layer is equivalent to that of an
upper surface of the tunnel barrier layer or smaller.
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