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This work will conduct a study regarding the improvement in low amplitude static
magnetic field detection, following the research line of A. Guedes [1] [2]. To achieve
measurements below the nano Tesla range an integration of magnetoresistive sensors,
magnetic flux concentrators and microelectromechanical systems (MEMS) has been
carried out. The operation range frequency is shifted from DC to high frequencies in order
to decrease the 1/f noise. This process is achieved by mechanical modulation of a static
magnetic field by the MEMS resonator [3].

The improvement made here is given by the optimization of the magnetic flux
concentrators based on CoZrNb or CoFeB/Ru/CoFeB multi layers, increasing the detection
limit of the magnetoresistive sensor [5]. 3D Magnetic Flux Concentrators were created
[see Fig.1] in order to study its effect on the magnetic field gain at the sensor level. A 10 to
100 fold increase is expected to be obtained when integrating these concentrators with
spin valve sensors or MgO based magnetic tunnel junctions. In addition an improvement in
the design was made [4] in order to achieve a better performance of the overall system.
Different processing approaches for the fabrication of the concentrators have been
studied and compared, both by ion milling under controlled angles and lift off processes.
This work challenges the detection limits of low static magnetic field signals, aiming at the

pico Tesla range.

Digital Instruments NanoScope
25.0

Scan size .00 pm
Scan rate 0.2999 Hz
Number of samples 128
Image Data Height

T Data scale 5.000 um

) - 15 20
X 5.000 pm/div 10

Z 5000.000 nm/div 2

Fig.1 - Flux concentrator gap image obtained from AFM measurement. A 25.6
degree angle profile is obtained by ion milling processes in a CoZrNb 7000A layer.
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