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Typical application 
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• Linear Hall-effect sensor to measure proximity of magnet moving along 

axis of sensitivity 

– Min and Max distances between sensor and magnet  (d1 and d2) specified 

– Select sensor and magnet to accurately measure distances between d1 and d2 

• Design goals:  
1) Maximize measurement accuracy 

2) Maximize SNR over distance range for resolution 

3) Minimize magnet size to meet mechanical design constraints and cost targets 

 



Improving accuracy 

• Ensure sensor output does not saturate over distance range 
– Pick a magnet with the right strength for the sensitivity used 
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• Calibrate nonlinear VOUT vs. distance transfer function 
– For example, fit transfer curve to N-segment piece-wise linear model 

– Estimate distance for a VOUT value using equation of nearest segment 
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Improving SNR 
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• Maximize sensor output swing over distance range 

‒ Use a ratiometric sensor and higher VCC 

‒ Use sensor with unipolar input range (e.g. DRV5056) 

‒ Map d1 to VL(MAX) 

 

• Minimize output noise 

‒ Low-pass filtering, averaging 

‒ Tradeoff: Lower bandwidth  longer output settling time 

VOUT(d1) ≈ VL(MAX) 
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‒ Use device with lower sensitivity 

 

 

‒ Tradeoff: Lower sensitivity  need bigger B for max output 

swing  Bigger, more expensive magnet! 

𝑽𝑵,𝑶𝑼𝑻𝑷𝑼𝑻,𝑹𝑴𝑺 = 𝑩𝑵,𝑰𝑵𝑷𝑼𝑻,𝑹𝑴𝑺 × 𝑺𝒆𝒏𝒔𝒊𝒕𝒊𝒗𝒊𝒕𝒚 



Iterative design procedure 
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Locate (d1, VL(MAX)) on VOUT 
vs. distance plot

Does the VOUT curve 
intersect (d1, VL(MAX))?

Specify/modify 
device sensitivity, 

magnet 
characteristics

Is magnet size 
satisfactory?

Use latest settings for 
sensitivity and magnet 

properties
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VOUT(d1) 

✘  VOUT (d1) not  saturated  
     but  large error 

✔  VOUT ( d1) not  saturated  
and small error  

Evaluate B, VOUT formulae 
at various distance values 

and plot
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DRV5056 distance measurement tool 
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DRV5056 distance measurement tool 
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To find more magnetic position sensing 
technical resources and search 
products, visit ti.com/halleffect 


