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Fig.1 XRD patterns of Mo/Nd/NdFeB/Nd/Mo thin films with

various thickness ratio R
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various thickness ratio R
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Mo (n=2, 5, 8, 10) thin films
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Table 1 Various magnetic parameters of multilayer and
alternative multilayer thin films

Magnetic parameter Multilayer Alternative multilayer
(R=6/5) (R=6/5, n=8)
#He/>79.6 KA'm™ 145 21.3
L He/>79.6 KA-m™ 10.5 16.7
//Mr/Ms 0.82 0.95
- Mi/Ms 0.76 0.87

#(BH) e 7.96 kJ-m 109 13.0

800 [ . * NszeMB

600
@ 400}
S 200f
"’1208
o
£1000
=800
600
400
200
0

)
—

a
*

ty/

30 40 50 60 70
20/(9
6 JEJZEL R A 6/5 [ Mo/Nd/NdFeB/Nd/Mo I FlI
Mo/[NdFeB/Nd]8/Mo # fi5 ] XRD B3

Fig.6  XRD patterns of Mo/Nd/NdFeB/Nd/Mo thin films (a) and
Mo/[NdFeB/Nd]8/Mo (b) with thickness ratio R=6/5

BCE 7R 75, Nd Z4Emc KRR . Nd JZAEAE %R
FEMIFRS, {E75 NdFeB fbii 5t EHEl T 2% Nd
F, TTTA R REE T NdFeB fEREIE Sk, BELIE T AHAR
R R 8 O 1) 420 40 2 T 223, i) 7 NdFeB &
FIRK K. Btz Ah, TTREIED 3. T. Tsai P40 #raE e,
[(NdFeB)x(Nb)z]n %2 # £ JZ ¥ NdFeB & ki R ~f 152 2|
NdFeB 2RI . [Ktk, wfLAfS H B 2 A 07
W E Nd M oA R, B2 5200 NdFeB @i b i
JsF, R I R R, (R RORALEE A fF T
HE— B A 7

3 & i

1) Mo/Nd/NdFeB/Nd/Mo £ JZ#IEE# NdFeB/Nd
JERELE R (BSR4 7 R BT R 1) N SR 2
BERSEIN 24 RN 615 B, IR N SR R AT

2) JEELL R M 6/5 ) Mo/[NdFeB/Nd]n/Mo %2 # %
JEHERRBEAE I n BBYOK, ST AT N L R ) N B
B f e KRN . 24 n o 8 I, R K Py BL R A
=35

3) NdFeB/Nd &£ Lol 6/5 5, JE 1 n ol 8 1938
B2 EZEMG A YRS T 2 2,

S 3k

[1] Cho H J, Ahn C H. Journal of Microelectronic Mechanical System
[J], 2002, 11: 78

[2] Fu Mingxi(f$ 181 =), Zong Hua(52 %), Li Yan(Z= &) et al. Rare
Metal Materials and Engineering (% 4 J&#4 £ 5 T#£)[J], 2006,
35(7): 1109

[3] Yang Bangchao(#,34H), Wang Wensheng(F 3¢ 4:). Film Physics

References



%1 TR 2R KA 2 /2 NdFeB/Nd FERR [YTRE 1 fE + 273 -

and Technology (7 4P 545 A)[M]. Chengdu: University of 59: 7768

Electronic Science and Technology Press, 1994: 60 [10] Chandrasekhar R, Mapps D, Grady K O et al. Journal of Magne-
[4] Kim Y B, Kim M J, Ryu K S et al. Journal of Magnetism and tism and Magnetic Materials[J], 1999, 196: 104

Magnetic Materials[J], 2001, 234: 489 [11] Lileev A'S, Parilov A A, Blatov V G et al. Journal of Magnetism
[5] Khoa T V, Haa N D, Honga S M et al. Journal of Magnetism and and Magnetic Materials[J], 2002, 242-245: 1300

Magnetic Materials[J], 2006, 304: 246 [12] Shinba Y, Konno T J, Ishikawa K et al. Journal of Applied
[6] Kim M J, Li Y, Kim Y B et al. IEEE Transactions on Magnetics[J], Physics[J], 2005, 97(5): 53 504

2000, 9: 3370 [13] Liu W F, Ohkubo T, Hono H et al. Acta Materilia[J], 2009, 57(5):
[7] Tsai J T, Yao Y D, Chin T S et al. Journal of Magnetism and 1337

Magnetic Materials[J], 2002, 239: 450

[8] Li D S, Suzuki S, Liu W F et al. Materials Science and
Engineering[J], 2009, 1: 12

[9] Cui W B, Takahashi Y K, Hono K et al. Acta Materilia[J], 2011,

Magnetic Properties of Multilayer and Alternative
Multilayer NdFeB/Nd Thin Films

Zhang Mingang, Liu Li, Chen Fenghua, Li Minjie
(Taiyuan University of Science and Technology, Taiyuan 030024, China)

Abstract: Two types of NdFeB/Nd thin films were deposited by a magnetron sputtering method. After annealing at 650 <C, the samples were
analyzed by XRD and VSM. Results show that the Mo/Nd/NdFeB/Nd/Mo multilayer thin film with the thickness ratio of NdFeB/Nd=6/5 exhibits
high coercivity. The parallel and perpendicular coercivity of multilayer films are 14.5%79.6 kA'-m™ and 10.5>79.6 kA-m™, respectively. The
Mo/[NdFeB/Nd]n/Mo (n=2, 5, 8, 10, NdFeB/Nd=6/5) alternative multilayer thin film with n=8 shows good hard magnetic properties. The parallel
and perpendicular coercivity of the alternative multilayer thin film are 21.3%79.6 kA'-m™ and 16.7<79.6 kA-m™, respectively. The magnetic
properties of the alternative multilayer film with thickness ratio of NdFeB/Nd=6/5 are enhanced in comparison with the multilayer film.
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