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In-site measurement of permeability and magnetostrtiction constant of

magnetic films deposited on Si wafers
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A small microstrip-line probe developed to measure the RF properties of magnetic materials for a wide
frequency range has been successfully applied to the on-site permeability measurement of thin films on Si wafers.
In this study it is applied to determine the saturation magnetostriction constants of films on Si wafers. The
results suggest that on-site and simultaneous measurements of permeability and magnetostriction for films on Si

wafers are possible.
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Fig. 4 The state of the measurement.
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Fig. 5 FMR profiles of 500nm CoZrNb film with and without stress

Table 1 IXE/E 500 nm, 250 nm, 50 nm, @ Co-Zr-Nb
TR 2 AR EE S L OYET 2k CRR RIS B E
TEEZTREE As ZWE LTHREZRE LTI OTHS.
T IRIC L AT NiE, e T Ak EiC Si v =
ANFERR L FIREERL L 72 Co-Zr-Nb i 4& W CiT o7z,
Fig. 7 1% Table 1 OAMEES L USETIIEIC X DK EE
ORBEEWEMZ g L= b 0T, JEMIZERLEICHD
D5, AHIEEDOED N T ZIEDHEIZ N THF NS L2 D
3 % .

4. ER
AFEDFER DS, RHEIEIZ OO TLLFORENE

Hhb.

1. ARERBROERECEHI KM S s &2 Fnd 2 ik
I, 100 ORERE 2R, fEROK T ZIETIENEETH
- 72 5nm LA T OO RS HIE R G270 5.

2. MSL 7'vu —7 O A XFRE D a2 3 HIA FTHE T h
n, Fa—7%/NUET 55T, MSL ORI LT
¥ =N L O OFERGSR, 958 RO 5345 )8 B E T
5.

3. REBRTREINT, HTIIEICLDHNRHEE & BA
HIBIC X DB BB ICENEL TWAD Z L%, £y
AT ML HRETE, DV O ERAGER R 23 5 5
AREMEE BREPTH S,

5. #&§
TR DI ) & B Heng B e 5 o BIER &2 FIH L C
WEERZ RO D HIEEREL, TOAMELZBRE L.
LSBOBMEE LT, Fa—T7 o/ ke SR, IE
KBOYKR, FEHY AT AOBWER AR MERTCH 5.

B CoZr-Nb IR LTI, HAb KB Rm{E M FErT
DA FNEBE, FE—RHERIRIC DR e E E L
Jo. TR LET. AFRO—IXEN - A ERT
¥ UV UINREEFEDOHRETH D.

54

0.000 —— T T T
-0.005
=
& -0010
F
%
< 0015
Y= —1.855x Fiﬁ
-0.020 ' ' ' '
0.0E+H00 2.0E-03 4.0E-03 6.0E-03 B8.0E-03 1.0E-02
1/(Hkf+Hex)
Fig. 8 Magnetic field dependence of
resonance frequency.
Table 1 Results for different film thicknesses.
Maenetic Film As As
figlm thickness (this ( cantilever
[nm] measurement) method)
Co-Zr-Nb 500 -7.19X107 -1.36 X106
Co-Zr-Nb 250 -2.31 X106 -3.07 X106
Co-Zr-Nb 50 -4.29X 106 -6.44X10°6
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Fig. 7 Comparison between present and
cantilever methods.
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