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Abstract

Magnetic properties and microstructures of Fess-«ZrsBsAgx thin films were investigated as a function

of addition of element Ag, (Xag = 0 to 6 at.%) and annealing temperature, T, =

300 T to 600 C. In

the case of adding Ag, magnetic properties of Fegs-«ZriBsAgx thin films were improved than those of

Ag-free FeuZriB4 thin films.

The prominent soft magnetic properties with coercivity of 1.1 Oe, saturation magnetization of 22 T
and permeability of 5400 at 50 Mk were obtained from FessZriBsAgs thin films annealed for 1 hour at
500 . Here, the core loss of an annealed FessZriBsAgs thin film annealed was lower than that of
Fe-base or Co-base thin films reported previously. Such enhanced magnetic properties are presumably
attributed to the format in ultra fine grains. Also, the reduced eddy current loss in the annealed sample
is due to refined micro magnetic domains with increasing the amount of Ag in Few «ZrsBsAgx thin

films.
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Fig. 3 Changes in the grain size and the lattice
parameter as a function of the annealing
temperature for amorphous Fegs-xZriBsAgx
(x=3, 4, 5, 6at.%) thin films.
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2% 9= 500 TolM EXE T FewZriBiAgs
utabol &A& Fui4= Wsbe] ulel JehRgich ¥
BE 9 HZ nFH EHo] $Fidn Had
DA E AR FeAlO 293 Mn-Zn #go]E9] &
A g deEucHIZL B A3 Az
FeZrBAg QA4 2tee dAax oz &4o] 433
ve e vehde, 1 MHzelAME &4e] 07
W/ecc? A% FeAlOo dtute] &£43 u|wdlod
1720 A2 o$¢ won, Mn-Zn dHEoERTE
ge B4 vepdoh



J. KIEEME Vol 13, No. 1, November 2000.

10° . T
® Fo Zr8 Ag, Thin Fikns
FeAIO Thin Films ]
Mn-Zn Ferrites
3 10° 'y
-~ A L4
E A [ ]
8 10
A
_OJ [ ] .
g
S
0
10 +
¢ ]
B =017 ]
10" T
10* 10° 10° 10 10°

Frequency (Hz)

38 9500 C dx8i¢t FewZrsBiAgs ete)l F3
Fol ME &4 W

Fig. 9 Changes in the core loss as function of
the  frequency for amorphous FessZriBg
Ags thin films at 500 C.

4.8 B

FewZrBs H A A #§3& 7|8F4H 02 8o Fed
g9 AgE 0, 3, 4, 5 6 at% H7AN7
Fews-xZriBiAgx ¥13 3 498 DC vty ER A9
Hygeg Az £ o84 ods 254
A IATES X8 ¥ fane 2 Y4 o A
714 B 9 ugFze WAE Iy 2% 9
Ag H7berel] uet ¥ Ay g ge HEE
dodct.

(1) 71¥-24¢) FegpZrsBsoll AgE 3, 4, 5, 6 at.%
AN AT, Agrt Hote BE 2AAM Agrt
HEA FE FAHG Eie] gHolygon E3
FewZriB:Ags vl 432 webe) AS 714 53 o
270 B4 S GER A

(2) BE 2A4A 500CA 147 dAgse
BE A7 BAol M $Fdgen, dARE
ol el M= FAHRAZE A AY|H FAol 343 7
a3E o+ Uddrt

(3) FemZriBsAgs ®lAZ dtehg& 500TelAM 1412
dxeldge ul, AL 11 Oe, X323 22
T, 8482 Fu4 50 Mg 540002 53
dAx7 B JERdT

(4) FesZrsBsAgs H1A A dhute) &£4L 1 Mgl A
07 W/ecZ "¢ #& @& 71AH, ol 2u4Z
AHe P2 U¥ Fx&9 F7te Ag Hobol
A% AT vHBE A8 FAF E40) B2
dEol2 4z, 15 Aoy $5¢ G317
EQE Ui g & + AAh4Te] BB Eoy}
T A gy

&a 2

(11 AE8Y, A¥Z, 44, 299, 83783
2], 5, 8(1995)

(21 A8, 987, $44, 29, ¢IA7) A2
B =§4, 11(6), 486(1998)

B8] ¢FFE, A71HAAE, Volll, Nol2 (1998)

[4] &7, A8H, $44, SITHA7 RN
=X, 12(9) 817~ 823 (1999)

[5] B. D. Cullity, "Elements of X-ray diffraction”
Addison-Wesley Pub. Co. Inc., 99 (1967)

{61 W. D. Pearson, “A Handbook of Lattice
Spacings and Structure of Metals and
Alloys” Pergamon, Oxford, 625 (1964)

{71 A Makino, K.Suzuki, A. Inoue, T. Masumoto,
Mat. Trans. JIM, 32(6) 551(1991)

8] ¥4, #¥E, £44, 29%, J. Appl. Phys.,
77(10), 5298(1995)

{91 G. Herzer : Mater. Sci. Engr,, A133 (1991)

(101 #43, “Co ¥ FeAd nEIANSTYE A4

Wk fgEel FAEAHD AY Ao #g
A7 HAbE S =R, M &l 4(1993)

[11] T. Kulik and T. Lisiecki : J. Magn. Mag.
Mat., 109, 228 (1992)

(12) M. Munakata, M. Yamaoka, M. Yagi, H.
Shimada, H X EFEE <7474 77 2HEE,
MAG- 98-17, 25 (1998)

968



