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Table 1. Fe thickness, CoNbZr thickness and number of
bilayer of multilayers
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Fe (nm) CoNbZr (nm) Bilayer
0 500 nm single layer
5 10 33
10 10 25
15 10 20
40 10 10
90 10 5

#5190 Table I9A1€} Zo] CoNbZre] 7= 10
nmZ A3 bilayer®] TF WEAA Hpe] & FAE
oF 500 nmZ AT Fedol A% 5~90 nm®] ¥
Az s 334 Q7PdE2 200 W(Fe), 130 W
(CONDZNe-& 2 mTorr®] Ar BjellA Z3tslgdct. ¥k
2022 3.15 nm FA CoNbZr& 713 Aol 533}
Act. A= 8X 107 Torr °l3ke] AT slellA 12
kOe2] AAE AlH HE dFo7 Ql7lshEA, 250~
400 °Co] == 94 10~5027F siict.

22. 7= W XY 4 &Y

CoNbZre] 24L& ICP% EDSE o)-&5le] B-4slgdct.
Z3}x}3}, WA VSM(Lake shore 7300y o8-}
Ao EA s FA-8-2 83 U] Ryowart
MMS-50002.% 2.12 mOe?] APL-E- ¢17}5lef 0.5~100
MHz & F35 ddolA] SAsisie. 2AY 2=
XRD ¥)o| 32| ¥} &S o]8-3]ed AAbsldet 7). AxpH
3L XRD®] peak ¥R o|-831 AAbslsict.

o gz % oF

3.1 H==20 g ckEdtatel XpiE §49

Fig. 12 ti&aluhol| A Fe3o] A WirZel i
B, $21E, 23R A wx ] S BeE
o}, CoNbZr 3ol 83l c53i3tel] wlet T8 &
7}, Bxj=e) 7hah g Z3xisigle] Z1E 71A 9 A
EAo] = A AT 5 QU o2 vME A
AL 71X Feo] 553 B30l 2J3t Aoz At
2] Fe F77} Z713kel ulel viAge] Zhaslal 3}
A2} F718R A BIF & et o] AL Adte]
3 £33} 52 Fe2o] 710l 23t Zoz Addn.

Fig. 2= Fe 5747} 5, 15, 90 nm¢] ©}&=bate] M-H
FAL el 23 et Fe F717F 5nmel 7% B}
Ho| 1.1 OeZ vi§- 2R 7hE 7, A3h8-01 55} 23}

12 o . ® 7 2500
g 8/\ ./ \- / zooofg
= | ] 1500;
T ol \// ><. 1 1000§
%.0-0 W g |00
L . ;
=120 N
Sl ) ot N
ESR AN $
£ k 15 =
_; 60+ \ g
7 5l A/\A‘A\ lo
o« ——A— A

0 20 40 60 80
Fe thickness (nm)

Fig. 1. Variation of H,, p (100 MHz), M, and Resistivity of
Fe/CoNbZr multilayers with Fe layer thickness.

| Fe=5nm r/

| Fe=15nm

oS - N

4zM (kG)

Fe =90 nm /7 {f
] i
Jj [!’
) i
__}‘ 4
-40 -20 0 20 40

H (Oe)

Fig. 2. M-H curves of Fe/CoNbZr multilayers with 5, 15 and
90 nm thick Fe layers, measured in both easy and hard
directions.
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Fig. 3. Grain size of Fe with Fe layer thickness.
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Fig. 4. H, and y (100 MHz) with annealing condition of [Fe
15 nm/CoNbZr 10 nm]y, multilayers.
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Fig. 5. M-H curves (a) before and (b) after annealing of [Fe
15 nm/CoNbZr 10 nm],y multilayers.
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Fig. 6. Lattice deformation with annealing condition of [Fe
15 nm/CoNbZr 10 nm],, multilayers.
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Effects of multilayer structure and annealing condition on the soft magnetic properties of sputtered Fe/CoNbZr multilayers
were investigated. We observed a minimum coercivity (1.1 Oe) at 5 nm thick Fe layer and the maximum permeability (2300)
at 15 nm Fe layer and high saturation magnetization in the as-deposited state. As a result of increase of Fe grain size,
coercivity increases with increasing Fe layer thickness. Degradation of u at the thin Fe layer region may be due to the
intermixed phase of high magnetostriction, such as CoFe. Optimum annealing condition was obtained through annealing at
300 °C for 40 min (4 = 2500, H.= 0.35 Oe). Enhancement of permeability was observed in the temperature range of 250~
300 °C. These results may closely be related with lowering the anisotropy energy by lattice deformation (0.4 %) and

enhanced uniaxial anisotropy.



