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Variation of Non-Linear Impedance as a Function of Temperature

for High-Frequency Carrier-Type Magnetic Field Sensors
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Variation of non-linear impedance as a function of
circumferential temperature is reported. Non-linear
impedance occurs in rectangular strips of thin-film soft
magnetic material with a width of tens of microns and
with inclined stripe domains. Sensors with different
dimensions were studied with circumferential
temperatures ranging from -20°C to 70°C. It was found
that the change in the non-linear impedance profile had

the same tendency, irrespective of the impedance profile.

As the circumferential temperature increases the width
of magnetic field between the non-linear impedances,
these happen in case of increasing or decreasing the
magnetic field, narrows. A method of compensating for
the temperature drift of the magnetic field in which
non-linear impedance appears is proposed. It is shown
that this method compensates well for the temperature
drift within the range of measurement error.

Key words: thin film magnetic domain structure,
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Fig. 1 View of a fabricated sensor element.
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Fig. 2 Fabrication process for the element.
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Fig. 3 Schematic illustration of the inclined
stripe domain.
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Fig. 4 Equipment for measuring the temperature

variation of the sensor impedance.
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Fig. 5 Magnetic domain structure of an element with
a thickness of 2.7 um and a length of 2000 um.
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Fig. 6 Variation of the sensor impedance as a function
of the alternating external magnetic field
(with the domain shown in Fig. 5).
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Fig. 8 Variation of the sensor impedance as a function
of the alternating external magnetic field
(with the domain as shown in Fig. 7).
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Fig. 9 Dependence of the magnetic field of
impedance step shown in Fig. 6 on the
circumferential temperature.
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Fig. 10 Dependence of the magnetic field of
impedance step shown in Fig. 8 on the
circumferential temperature.

677

NI | -El ectronic Library Service



The Magnetics Society of Japan

RN & e DR O LIS, Fig. 7 1R 9 AUIRE
BARTA TGO RNTHSLELEZL N5, Lip
L2s/N s, TMTILd 2705, WIRE 7 TRHEE X %05 A YRR
I, ZOMEHRRASIE, HTA 2= 2 ARk
MENLUTATy FRCD Uiz R celiis .
PLEAZ UTe, gt 24 2 M F v ) 78
R I BITD, SRS E—Y 2 ZOMED
WRIEL 2P LK% Fig. 9, Fig. 10179, 25
ORI, FEEICT S =Y O ANENT DA -
O AARME SIS DNT, T ORI T D R
RERLENELESDTHS. KNS, 7B
MDA 2 E—F 2 AP s (1-D) &1 E—4 2 A
M (1-0) oM, BEY, SR @EAEPIED 1 2 E—
oAb (2:D) &A1 E—F AR (2-U) DR
Wa7y, &%, REBRINCEE D, <z T Z EAhh

> 7.

4 EBER

Mg A 2 E— 8 AR E AT SO F Y )T

MR Y A BRI B, B OREZE
AR E VARBE T, 2 BTN 12 & 161 R 25

D, EREOBICOA NS ERDLT Ay FEAT 5.
ZIT, ARG THOMI LA P E—F 2 AR ik i D

REZLDO M EZH O TIREMEZTT D SVIKERET .

Fig. 9, Fig. 10 1I2BWT, AHBEIREMIFC A > E—%
2 AMA RTS8 1-UZ OBROSTBES Hio)
SRR RDIFIZA B 2 AN E T S
M2 U(Z OO lolZIEET 2 &, INS5DOA
HE L OFEALET DR RE OIREZIE, A0 B s
EROMTHAMNARRERY) 7 N ERYT. £2T, IS
RHEE DM EHE TS 2 E T YR EORE R
U7 NEERBICHETESEEASNS. L (1) 1IN
JEME SEOEELERT. TIT, Hes id, @EICK
DHETE SNATRER TH 5.

=70 T T T T T T T T T T
"g 80k —®— Temperature dnft compensation for Fig. 9 1
=3 —A— Temperature dnft compensation for Fig. 10
a -0} _
= .
5
:E“ 100 | /.\./ \/. i
2 110 A AN
EIH 110+ & ] ,l .
\_; Ny /A A
< 120} A—a A /‘ 1
= N
S 13t .
g
2 40t <
&
~150 1 s 1 L n 1 L 1 L L
30 20 10 ¢ 10 20 30 40 50 60 70 30

Temperature [°C]

Fig. 11 Output of the impedance-step sensor with
compensation for temperature drift.
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Fig. 12 Estimated domain structure as a function
of external magnetic field.
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