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Applications
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Design process overview

1. Identify general implementation.

2. Define mechanical constraints including tolerances.

3. Determine B-field curve for various magnets within price point.

4. Determine suitable devices within price point.

5. Iterate.
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General implementation
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Off and On Transition Points
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Off and On Transition Points
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Hysteresis

8

?

(laptop flickering like fluorescent lights in Hollywood Horror flick)

(Design with no hysteresis or insufficient hysteresis)
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Hysteresis

10

Turn off point 

unreachable

Turn on point beyond 

ideal viewing angle

(Improper Design with Hysteresis)



Design process overview

1. Identify general implementation.
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Selecting a magnet
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Magnet properties vs. measured field behavior
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Magnet placement
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Magnet placement vs. measured field behavior
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Design process overview

1. Identify general Implementation.

2. Define mechanical constraints including tolerances

3. Determine B-field curve for various magnets within price point.

4. Determine suitable devices within price point.

5. Iterate.
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Selecting the right device

Recommended type of devices

• Omnipolar switch or unipolar switch

Key specifications
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TEST CONDITIONSPARAMETER MIN             TYP             MAX UNIT

DU VERSION

BOP               Magnetic threshold operate point

BRP               Magnetic threshold release point

BHYS             Magnetic hysteresis: |BOP   BRP|

                                       

1.2                2.5               3.9

                                       

7.6   Magnetic Characteristics

mT

mT

mT

0.9                1.8               3.5

0.1                0.7               1.9Each Output

OUT2 pin (south)

OUT1 pin (north)

OUT2 pin (south)

OUT1 pin (north)

for VCC = 1.65V to 5.5V, over operating free-air temperature range (unless otherwise noted)



Sensor output
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Design challenges – Hysteresis region size

19

M
a

g
n
e

t 
F

ie
ld

 S
tr

e
n

g
th

 (
m

T
)

Device A BRP typ

Distance from Magnet

M
a

g
n
e

t 
F

ie
ld

 S
tr

e
n

g
th

 (
m

T
)

Device A BOP typ

Device B BRP typ

Distance from Magnet

Device B BOP typ off

on

off

on



Design challenges – Non-linear field strength
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Design challenges – Transition region variation
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Design challenges - Mechanical variation
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Calculation

• Does not account for offsets

• Does not account for rotation
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Tools

• Finite Element Method Magnetics (FEMM)

• ANSYS

• TI proximity tool
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https://www.femm.info/wiki/HomePage
https://www.ansys.com/
https://www.ansys.com/


Design process overview
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To learn more about Magnetic 
Position Sensing, visit 
ti.com/halleffect.


