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* GMR Field Detecors
* Field Decoupling (weighted summing)

* Disturbance Field Decoupling
— 1 Dimensional DFD
— 2 Dimensional DFD

* Decoupling Bias magnet Temperature
Dependence
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GMR - Giant MagnetoResistance

| NiFe (~2-3 nm)
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Unipolar Field Response of GMR

Electrical Resistance (Ohms)
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Field Decoupling
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Weighted Summing Experiment
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Weighted Summing Waveforms
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} Disturbance Field Decoupling
(DFD) Experiment

< NdFeB
Magnets

erated by rotating permanent
magnets
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Field Decoupling Without DFD
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Zero Order DFD
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1st Order DFD
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2"d Order DFD

1 2 3 4

AAARAN

-
=

Fy — 1, (Actual)
F, I, (Actual) = 0 (not shown)
Fs — 1, Decoupled
Fy A=75mm — L, Decoupled
,ESL,_/J-\-J.-_-J.-.. [ WP
Coupling 7 Fielqptl 2 | g
fo(x)=a;
st b e i% :
w012 1 Orderl:l-' (Fs A F, N F, F, (F, Z 4
wof ' ' | ' T - 1 I I I 1 | |
| | 102 003 004 005 006 007
al e ime [sec]
. —D.IDQ —D.Im DI 0m D.IDQ D.IDS 0.04 D.IDS D.IDE D.ID? z 4
» — '
g Dﬂ/ G 2 k :
(&) ' ' o
= _
O

Detector Number

THE UNIVERSITY
Ao Sl L LU

WISCONSIN

nnnnnnn

35

05 1 ;
Time [cecl

AL




Polynomial Constants
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2-D DFD Simulation

Rotating Magnet
10 Disturbance Field 7@ Ordés DFD

e Conductor Locations
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Current Errors without 2-D DFD
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Zero Order 2-D DFD

Disturbance Field Estimate
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1st Order 2-D DFD
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2"d Order 2-D DFD
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3rd Order 2-D DFD
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4th Order 2-D DFD

Disturbance Field Estimate
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Bias Field Decoupling Simulation

Bias Magnets

Field Detector Array
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Temperature Dependence
of Permanent Magnets

NeoForm™-B Bonded NdFeB Demagnetization Curves

S000
%
2 7000 4 T
£ 6000 - %
=
5 _
s 000 +
=
TR
4[:][:'[:] I I I I I | I 1
50 w25 0 285 B 75 A00 125 146U
Temperature {“C]l

-12000 -10000 -8000 -6000

Magnetizing Force (Oersteds)

@ 4000

TTTTTTTTTTTTT

MMMMM

8000

7000
m-50C
_ 6000
m0C
5000
m25C
7
(=]
4000 = WO0C
-
=
= H 80°C
3000
m 100°C
150°C
1000
0

Laboratories



';,7
Bias Field Decoupling with DFD

Bias field is treated as a disturbance

Cross- Polynomial Disturbance
Coupling Field Estimate
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Bias Field Decoupling with DFD

Cross- Polynomial Disturbance
Coupling Field Estimate
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Disturbance Rejection
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Magnet Temp. Estimation
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» Cross-coupled fields from neighboring conductors can be
actively decoupled without using magnetic shielding.

Conclusions

* Unknown disturbance fields can also be decoupled using
extra field detectors

* The order of DTD used depends on the magnitude of spatial
field gradient anticipated in the net disturbance field.

* The temperature dependence of the biasing magnet(s) can
be decoupled using DFD, without measuring the magnet’s
temperature.

 DFD can be used to estimate the magnet temperature,
effectively turning the magnet into a temperature sensor.
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