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Magneto-Impedance Effect in Etched Amorphous Wires
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The magneto-impedance (MI) characteristics of etched
zero-amorphous wires with a diameter of 4.5-16 um are
investigated in comparision with those of amorphous
wires with a diameter of 30 um. The MI ratio decreased
with decreasing diameter, while the magnetizing
frequency at each maximum MI ratio and the starting
frequency for the skin The BH
characteristics of the wires changed markedly with
decreasing diameter owing to the increase in magnetic
anisotropy along the wire axis, and a large Barkhausen
flux jump was observed in thinner wires with a diameter
of less than 10 pm. An MI sensor with a C-MOS
multivibrator was constructed, containing a pair of micro
-sized MI heads 0.7 mm in length .

effect increased .
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Table 1 Measurement results for etched amor-

Before etching
phous wires.

. 30um dia.
After etching 2a (pm) | fo (kHz) | ABw/Bw (%) |(ABw/Bwo)/ Hex|
| 16um dia. 30 150 47 22.4%/Oe
2] 11pm dia. 16 400 30 16.0%/0e¢
b Tpm dia. 11 600 18 11.0%/0e
7 700 9 .
30pm dia. 3.1%/0e
6 900 7 4.2%/0e
s 45 1500 4 1.5%/0e
1pm dia 20um dia.
50pm - :
Fig. 1 Eiched amorphous wires using diluted BYUET ENT 7 A9 VI AHEH BOR FHRR
HNO,. FRECLEDEEIZOND, FLBERIPIELL 2B L
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. f0=p/7r Ha az [Hz] . (2)
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Frequency (Hz)
Fig. 3 AFEw/Ew (%) vs. f characteristics for Table 2 Calculation results for u,.
various wire diameters.
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Fig. 4 Longitudinal BH loops in wires with
diameters 30 um, 15um, 10pum, and 5um.
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IC: 7TAAC04 R1:5.1 k() RD: 200 1 CD: 100 pF C1:100 pF
R:1 0 CH:1000 pF RH:510kQ R11:100 O SBD: 1SS97
Amorphous wire:FeCoSiB,16 pm dia., L. = 0.5 mm

Fig. 5 Magnetic-field sensor circuit.

300
Ip =16 mA
H_D_D_._p_u—oabﬂ

—a— Hex inc.

— o — Hex dec.

200 FeCoSiB,16 pm dia.

L=0.5 mm

—— Hex inc. il 1
100} — -+ —Hex dec. Ip=12mA
—+— Hex inc. o= 8 mA

— + — Hex dec.

Eout (mV)
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Fig. 6 Hex vs. EFout characteristics for
various values of the parameter Ip.
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16 pm dia, L = 0.5 mm
Ip=12mA

Half width : 16 ns
Interval: 1.3 ps
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Fig. 7 Hex vs. Eout characteristics.
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IC: 74AC04 R1:5.1kf3 C:100 pF R:1 03 CH: 1000 pF RH: 510 k0
R4,R5: 10 k0 R6R7: 100 k0 R11:100 O VR1,VR2,VR3: 3k
CD: 100 pF RD: 200 O OP1,2:LF356 AMP: AD524

Amorphous wires:FeCoSiB,16 pum dia.L = 0.7 mm

Eout

Fig. 8 Magnetic-field sensor circuit using two
amorphous wires with feedback.
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16 pm dia, L = 0.7 mm
Ip=8 mA

Half width : 12 ns
Interval : 1.3 ps

Eout (V)

Hex (0e)
Fig. 9 Hex vs. Eout characteristics.
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