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Fig. 1. XRD patterns for (a) Co77sNb14 571 4, (b) CogyoNbg sZ1y 5,
(c) Cogg sNbg sZr3 7 thin films deposited at various gas pressure

(P Ar)-

10 mTor|

Wl tair = BrEgt Mahs AT 5 mTorrellA A
TP A2 FaEeAl wte] Aot slela9) Fert
7P B el s Halo

Fig. 2% §Y AlHellA Ar F4bol] ok2 v]A3ke] W
25 HejFErt. 2 mTorel| A S35 o1 2te] vj#{gle] o}
& 5l viske gt dub o AR i) 9 Ar
Bobel S/ AdslA] 2ot T T gAdes
Ae] F71sle] vAFe] S et wIRA At
X ] A% S T iz claed )
At 3|97t webxA] m|Agle] FrIgITH10]. wheA],
XRD 572 shelo| A 2 W8k e sheket w
g 3lel) of3lH 2 mTorll X F2513 Cogy oNbgsZrs 5
s} 497} AE 02 PR WRAAE AT 3l
= Aoz Bolch Fo] A9 glo] | mTorel|A] 235
oAl 75 vlAE kg B 100 o]8ke] @2 WX gt
< 2 A& 1T 5 312 Fig. 19 ARE dsiA R

—a—Co,, ,Nb,, 2, ,
—0— C°e7.oNba.52r 45
—A— COBQ SNbS.Szr3.7

TN

Resistivity ( 11€2.cm)
g
/

‘\A N
ol @ t 1 1 L 1
0 2 4 6 8 10

Ar pressure (mTorr)

Fig. 2. Resistivity changes for CoNbZr thin films as a
function of composition and Ar pressure.
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Fig. 3. H, changes for CoNbZr thin films as a function of
composition and sputtering gas pressure along (a) parallel,
(b) perpendicular.
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Fig. 4. SEM micrographs of a Cog;¢NbgsZr,s thin films
deposited at Ar pressures of (a) 2 mTorr (b) 5 mTorr and (c)
10 mTorr.
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Fig. 5. RMS roughness of CoNbZr thin films as a function of
Ar pressure.
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Fig. 6. Permeability at 100 MHz for CoNbZr thin films as a
function of composition and sputtering gas pressure
measured along (a) parallel, (b) perpendicular direction. R.F.
power was 100 W.
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Fig. 7. Saturation magnetization and Composition variation
for CoNbZr films deposited at different deposition pressure.
(a) Saturation magnetization. (b) Composition.
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The structural and magnetic properties of sputtered CoNbZr alloy films were investigated. In the as-deposited
CogyoNbg sZry s film deposited at 2 mTorr and 130 W, we observed the minimum coercivity of 1.75 Qe, the maximum
resistivity of 3000 u€2-cm and permeability of 1095 at 100 MHz . As the Ar pressure or the RF input power increased, the
permeability of films at 100 MHz decreased and the coercivity increased because of the development of columnar structure
and the formation of unstable amorphous phase. Permeability lower than 100 and coercivity of 60 Qe were observed in film
deposited at 1 mTorr or 190 W due to the formation of crystalline phase. Magnetic anisotropy field of as-deposited films
could be reduced by rotating field annealing for 120 minutes at 300 °C. After the annealing, the anisotropy field (Hy)
decreased from 1.43 Oe to 0.3 Oe and the permeability increased from 1095 to 1345 because defects in as-deposited films
were eliminated by the annealing.



