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Hall effect sensors 
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Hall effect latch 

Indicates the most recently measured magnetic flux 

density.  These are used in rotary applications such as 

BLDC motor sensors and incremental encoding. 

Hall effect switch 

Indicates the presence or absence of magnetic flux 

density compared to a defined threshold.  

• Unipolar switch – Responds only to south magnetic poles  

• Omnipolar switch – Responds to both south and north 

magnetic poles 

Linear Hall effect sensors 

Outputs a signal that is proportional to magnetic flux 

density in order to measure precise movement. 

B

southnorth

OUT

0 mT
BOPBRP

0V

BHYS

VDD

B

southnorth

OUT

0 mT
BOPBRP

0V

BHYS

VCC

B

southnorth

OUT

0 mT
BOPBRP

0V

BHYS

BOP BRP

BHYS

Unipolar 

Omnipolar 



Rotary encoding using a Hall effect latch 
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Sensor 1 Output 

Sensor 2 Output 

Sensor 1 

Sensor 2 

Change of 

Direction 

Latch Spacing = ½ Pole + Integer # of Poles 

Output transitions = 360° / # poles / # sensors  



Sampling frequency vs. RPM 
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N S 

Ideal Sampling Times Sampling Times to be avoided Sampling at twice the pole frequency insures 

at least one non-zero reading 

BMAX-MAGNET >> 

BOP-MAX 

Rotational speed: 60,000 RPM  1000 revs/sec  2000 poles/sec  Sample frequency ≥ 4000Hz 



Rotary encoding using a linear Hall effect devices 
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Sensor 1 Output 

Sensor 2 Output 

Sensor 1 

Sensor 2 

Change of 

Direction 

Sensor Spacing = ½ Pole + Integer # of Poles 



Magnet Pole-Pitch Challenges 
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• Direction determination requires definitive 

quadrature 

 

• Magnet pole placement & strength variation 

• Pole “size” variation up to ±3% 

• Pole field strength variation up to ±25% 

 

• Precise design of pole pitch to optimize 

switching point needed 



Support collateral 

 

TIDA-00480: Hall Sensor Rotary Encoder 

http://www.ti.com/tool/TIDA-00196
http://www.ti.com/tool/TIDA-00196
http://www.ti.com/tool/TIDA-00196
http://www.ti.com/tool/TIDA-00196


Common rotary encoding applications 
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Rotary 

encoders 

Printers 

Human interface knobs 

Servo motors 

Conveyor belts Linear measurement 

systems 



To find more magnetic position sensing 
technical resources and search 
products, visit ti.com/halleffect 
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