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A E TR B3N, A o T TR A g AR AR 15 ok
/N, VEAE 5153 59 15 Gs, 14 Gs #1 11 Gs, 3t
W e kb J=— A0 2 J5E B2 1A 38 t s Dk 55 SR
JE AN ST A BAE . R A Z R AR =4
FE b o, T B ) R A R0 0  AE R 2 )R R 1 n &)
1.1 nm 7245 B 2 1. 7E 0.6 nm—1.1 nm &k 2 &

137501-4



¥ I % 4R Acta Phys. Sin.

Vol. 62, No. 13 (2013) 137501

JEE RO B YR S DR R T AR 10 T ELRE A R e 1,
T 7E AL Z R 2 nm (R b 22 Bk )2 R
KT 0.75 nm IR it B0 5 BT W 0070 KN LT R
FEANAE.

16
AlO, JEJE
14 r — a— 1 nm
—e— 1.5 nm
5 12 1 —A— 2 nm
3
= 10
8 -
6 -
1 1

" 1 " 1 " 1 " "
0.6 0.7 0.8 0.9 1.0 1.1
CoFeB J&J¥ /nm

5 ANASEMLEBEEFM T, CoFeB/AIO, J&)Z45#) o T Hf
R0 1R K /Nt i J 2 PR 1 A Ak il 28

SEIG A5 AR, T R B E R 1 U I 2 A
b J2 B FE () B2, #% CoFeB/A1O,/Ta 4544 v i)
L5 WAL RN AT 2 W S T )RR, TR R s
%2 T LI BB MLAT i 25 1 % P 7R B e % IR I A
B FRATTRT DLIE I A i JE AT 5 S AN A7 A
FAICHRII R /INRIGE 27 B BEL A o 5 i, DAl 2 A
A7 it o (1 TAE 5K,

4 % b

ARG T A R RE A E B
(R it 1 CoFeB/AIO, 45 14 I T B4 4 1 S . 3K
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B K AR & S T K R 1 4 MRAM, TMR f
KRR LA R A SR 2R S RGP AR . AT —20
WEFC T S8 A0 2 FE () A8 A0 XS A o 2B LR 2% 1) S
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The research of the perpendicular magnetic
anisotropy in CoFeB/AlO,/Ta and
AlO,/CoFeB/Ta structures®
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Abstract
The perpendicular magnetic anisotropy (PMA) of the CoFeB/AlO,/Ta structure and the AlO,/CoFeB/Ta structure with different
thicknesses of both CoFeB and AlO, is studied. Magnetization curves show that the CoFeB/AlO,/Ta structure has a clear perpendicular
magnetic easy axis while the AlO,/CoFeB/Ta structure does not. The cause of the asymmetrical phenomenon in the symmetric
structures is analyzed. Dependence of the perpendicular coercivities on the thicknesses of CoFeB and AlO, shows that both of them
can affect the strength of the PMA originating from the interfacial interaction. This work will be meaningful for the fabrication of the

AlO,-based perpendicular magnetic tunnel junctions.

Keywords: perpendicular magnetic anisotropy, magnetic tunnel junctions, magnetic random access memory
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