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Change of thesis title:
- Before: Investigation, design, fabrication micro-nano sensor base on magnetostrictive
materials and anisotropic magnetoresistance materials.
- After: Investigation, fabrication of magnetic sensor in Wheatstone bridge of micro-nano
size base on anisotropic magnetoresistance effects.
- Time of change: 26™ March, 2019 by suggestions of the Council.
7. Official thesis title: Investigation, fabrication of magnetic sensor in Wheatstone bridge
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The first supervisor: Assoc. Prof. Dr. DoThi Huong Giang
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11. Summary of the new findings of the thesis:

- Fabricate and investigate the magnetic and anisotropy magnetoresistance properties
depending on shape, size, geometry, thickness, strength and direction of pinned magnetic
field based on Ta/NigyFe,o/Ta thin films by using sputtering technique.

- Simulation, calculation, optimal design which to fabricated magnetic sensors in

Wheatstone bridge design with different shape, size, thickness and configuration (single,



in series or in series-parallel) of the resistors for optimizing low-field magnetic sensing.
Optimal sensor (with the serial-parallel structure) has not only high sensitivity but also
small thermal noise, so it has the high signal to noise ratio.

- Applications in angular sensing with the Earth’s magnetic field and DNA detecting by
using optimum fabricated sensors:

o For angular sensor applications, by using the sensor consisted of 18 bars in a
series-parallel circuit with 10 umx250 pum in size and 5 nm-thickness, it
showed an angular sensitivity of S, =36 (uV/deg.).

o For magnetic particles detection sensor applications, by using the sensor
consisted of 6 bars in a series-parallel circuit with 150 pmx=3.2 mm in size and 5
nm-thickness, it showed a detection limit of magnetic moment per sensor area
of 194x10™" emu/um’.

o For Biosensor applications, by using the optimal dimension (4mm in length,
0.15 mm in width and 5 nm in thickness), the fabricated sensor could sense with
the smallest amount of 4.5 pmol single-stranded target DNA of streptococcus

S.suis.
12. Practical applicability, if any:
- For angular sensor applications.
- For magnetic particles detection sensor and biosensor applications.
13. Further research directions, if any: This research will be continued for developing
these sensors for a realizable commercial application product.
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