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Consideration of Shock Sensor using GMR Sensor
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The spin valve Giant Magnetoresistive (SV-GMR) element was developed in the field of the magnetic recording.
Features of SV-GMR are very small size, high magnetic field sensitivity, low power consumption, etc... Therefore,
SV-GMR is noticed as a magnetic sensor in not only magnetic recording field but also general industry field. We
study the application of this element. This paper describes the composition of the small shock sensor used by
mounting on small hard disk. First, the operation principle of the shock sensor is explained, and next, the result of
magnetic field analysis and characteristic of the SV-GMR sensor is shown. Finally, the research result on the

optimum arrangement of the shock sensor is described.
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Fig. 1 Structure of shock sensor.
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Table 1 Specification of shock sensor.
Item Value
Size
Outer size 8X1.52X 5 mm’
Material
Magnetic material | REC26
(By=105T, H,=732kA/m)
Spring material SUS304
(o=1388889 1/(Q -m))
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TR %,
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Fig. 2 IZBERSRIT O T= 0 DT AO~HEE R LT,
Fig. 2 (2)t% model-1, Fig. 2 (b)iX model-2 TH D,
SV-GMR 7 (/A 7 AW & IRE kA ORI ELE)
WZEIINE B 231 7 AR, BRI K DRSSy
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T AREADNEOHRE Z T, 7235, Fig. 2 FICITFR
B Uiz, ASA T ABADBITE 213 2 mm, RENARE
FOHITE 21X 1.2 mm, BSROBITE 21X 1 mm %
NEN—ETH5,

728, 0=x=2mm, 0=y=1.2 mm |2 SV-GMR F¥
EEET A0 TERL,

3 HERMEMNTIC & SIREFOHERFEEDEIL
3.1 FEHTSRAS:

Kl CEEN DS &, RS EOIREN AEA
B ETICIRENT 5, AGRSCTIL, IRENVAREA SRR
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REE CHIRERIEIC X DR 51T - 77, Table 2 |2
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Bias  Vibration 5 (HY=0 : FERRRE <@r$*¢»73u©5 Ail) »
magnet  magnet 9.7 a 2)Y=+0.1 : +yHAIC 0.1 mm =& L 72REE
s 1 3)Y=—0.1 : —y FIAIZ 0.1 mm #EE) L7-RAE
Rl 3.2 RENT X HRERE FE D EA L O
. ARl HITEREPND D &, REAEAPIRET 5
2 Area of SV-GMR \ pace TR, AT AR & ARE R R ORGHUE EE
(a) model-1 DARNEALT D, ZDZ{bE SV-GMR FR-F ARt
THEMEME L TRIET 2,
Vibration 5
Bias magnet 0.7 s
magnet e ‘g 1 .
~Sprine 7. Table2 Analytical parameter.
Spacer {  H. S Item Content
N CPU Pentium4 2.8 GHz
ke ] Software IMAG-Studio Ver. 7.2
2 Area of SV-GMR '\ Base ( Finite element method +
Boundary element method )
z x. ) (b) model-2 _ . Nonlinear method Newton — Raphson’s method
Fig. 2 Dimension of models for magnetic field analysis. Coordimate system Two dimension static analysis
(Unit: mm) (Bias magnet: z = 2 mm, Vibration magnet: Material characteristic | Nonlinear of B-H
_ Element Quadrilateral element
z=1.2 mm)
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Fig.3 Change of magnetic flux density by the vibration.
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Fig. 4 Angular variation of magnetic flux density by the
vibration in the model-1. (0=x=2 mm, 0=y=1.2 mm,
Contour level: 1 deg )
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Fig. 5 Angular variation of magnetic flux density by the
vibration in the model-2. (0=x=2 mm, 0=y=1.2 mm,
Contour level: 1 deg)
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Fig. 6 Distribution of magnetic flux density B, before the shock.
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Fig. 7 Example of schematic view and pattern of SV-GMR
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Fig. 10 Low magnetic field characteristic of spin valve
GMR sensor.
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