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Development of TMR Magnetic Sensors with a Bias Magnet
Kazuki MINAMI and Shigenobu KOYAMA

Synopsis

The TMR magnetic sensor GIGS® has high sensitivity and low power consumption. However, the MR curve of GIGS® is
symmetrical with respect to zero magnetic fields. Therefore, some amount of bias magnetic field is needed to detect the sense of

magnetic field. The L1, ordered FePt film magnet is a candidate material as a source for generating bias fields.

In this study, we developed the TMR magnetic sensor with a FePt bias magnet. The FePt Films indicated a poly crystalline
structure and large maximum energy product of 10 MGOe. The large bias magnetic fields above 20 % of anisotropic magnetic

fields were obtained for magnetic sensors.
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Fig. 1. Schematic image of (a) A1 structure (fcc) and (b)

L1, structure (fct) of FePt alloys.
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Fig. 2. X ray diffraction chart of annealed at 600 °C for

60 min of Feg.4-Pt, films.

3.90
3.86 *
< 3.82
© 378 &
3.74
3.70 e
3.80
3.76
€ 3.72 =
S 3.68
3.64
3.60 e

0.968
0.966
0.964
0.962

0.960 : : : :
35 40 45 50 55 60
Pt content, at. %
Fig. 3. Relationship between Pt content and lattice

c/a

constant of L1, FePt films.
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Fig. 4. Cross section bright field STEM images of FePt
film annealed at 600 °C for 60 min.
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Fig. 5. Magnetization curve of Feg.4-Pt, films annealed

at 600 °C for 60 min.
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Fig. 6. Relationship between Pt content and magnetic
properties in FePt film system.
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Fig. 8. Cross-sectional schematic image of nano-
granular TMR element with film magnet.
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Fig. 9. Appearance of nano-granular TMR sensor chip

with FePt film magnet.
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Fig. 10. Output voltage versus magnetic field curve
of nano-granular TMR sensor with FePt film

magnet.
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