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Magnetic specifications
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𝑀𝑎𝑔𝑛𝑒𝑡 𝑎𝑛𝑔𝑙𝑒 = 𝑎𝑟𝑐𝑡𝑎𝑛2 𝐵𝑦 , 𝐵𝑥
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Linear magnetic range spec
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Sensitivity error effect on distance measurements
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𝑆𝑒𝑛𝑠𝑖𝑡𝑖𝑣𝑖𝑡𝑦 (𝐿𝑆𝐵/𝑚𝑇) =
𝑅𝑒𝑠𝑢𝑙𝑡_𝑟𝑒𝑔𝑖𝑠𝑡𝑒𝑟_𝑣𝑎𝑙𝑢𝑒

𝐵
=

326 𝐿𝑆𝐵

1 𝑚𝑇

𝑆𝑒𝑛𝑠𝑖𝑡𝑖𝑣𝑖𝑡𝑦𝐴𝑐𝑡𝑢𝑎𝑙 =
𝑘𝑆𝑒𝑛𝑠𝑖𝑡𝑖𝑣𝑖𝑡𝑦_𝑒𝑟𝑟𝑜𝑟 + 100

100
× 𝑆𝑒𝑛𝑠𝑖𝑡𝑖𝑣𝑖𝑡𝑦𝐼𝑑𝑒𝑎𝑙
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𝑎𝑟𝑐𝑡𝑎𝑛
𝐵𝑦

𝐵𝑥
= 𝑎𝑟𝑐𝑡𝑎𝑛

100+𝑘𝑆𝑒𝑛𝑠𝑖𝑡𝑖𝑣𝑖𝑡𝑦_𝑒𝑟𝑟𝑜𝑟,𝑥 × 𝑅𝑒𝑠𝑢𝑙𝑡_𝑟𝑒𝑔𝑖𝑠𝑡𝑒𝑟_𝑣𝑎𝑙𝑢𝑒𝑦

100+𝑘𝑆𝑒𝑛𝑠𝑖𝑡𝑖𝑣𝑖𝑡𝑦_𝑒𝑟𝑟𝑜𝑟,𝑦 × 𝑅𝑒𝑠𝑢𝑙𝑡_𝑟𝑒𝑔𝑖𝑠𝑡𝑒𝑟_𝑣𝑎𝑙𝑢𝑒𝑥
= 𝑎𝑟𝑐𝑡𝑎𝑛

100× 𝑅𝑒𝑠𝑢𝑙𝑡_𝑟𝑒𝑔𝑖𝑠𝑡𝑒𝑟_𝑣𝑎𝑙𝑢𝑒𝑦

100+𝑀𝑖𝑠𝑚𝑎𝑡𝑐ℎ𝑋𝑌 × 𝑅𝑒𝑠𝑢𝑙𝑡_𝑟𝑒𝑔𝑖𝑠𝑡𝑒𝑟_𝑣𝑎𝑙𝑢𝑒𝑥
𝑀𝑖𝑠𝑚𝑎𝑡𝑐ℎ𝑋𝑌[%] =

𝑆𝑒𝑛𝑠𝑖𝑡𝑖𝑣𝑖𝑡𝑦_𝐴𝑐𝑡𝑢𝑎𝑙, 𝑦

𝑆𝑒𝑛𝑠𝑖𝑡𝑖𝑣𝑖𝑡𝑦_𝐴𝑐𝑡𝑢𝑎𝑙, 𝑥
− 1 × 100 ,

Sensitivity mismatch effect on angle measurement
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Offset effect on distance measurements
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𝑂𝑢𝑡𝑝𝑢𝑡𝐴𝑐𝑡𝑢𝑎𝑙 = 𝐶𝑜𝑓𝑓𝑠𝑒𝑡_𝑒𝑟𝑟𝑜𝑟 +𝑂𝑢𝑡𝑝𝑢𝑡𝐼𝑑𝑒𝑎𝑙
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𝑎𝑟𝑐𝑡𝑎𝑛
𝐵𝑦

𝐵𝑥
= 𝑎𝑟𝑐𝑡𝑎𝑛

𝐵𝐼𝑑𝑒𝑎𝑙,𝑦 + 𝐶𝑜𝑓𝑓𝑠𝑒𝑡_𝑒𝑟𝑟𝑜𝑟,𝑦

𝐵𝐼𝑑𝑒𝑎𝑙,𝑥 + 𝐶𝑜𝑓𝑓𝑠𝑒𝑡_𝑒𝑟𝑟𝑜𝑟,𝑥
𝐵𝑥 = + 𝐵𝐼𝑑𝑒𝑎𝑙,𝑥 + 𝐶𝑜𝑓𝑓𝑠𝑒𝑡_𝑒𝑟𝑟𝑜𝑟,𝑥 𝐵𝑦 = + 𝐵𝐼𝑑𝑒𝑎𝑙,𝑦 + 𝐶𝑜𝑓𝑓𝑠𝑒𝑡_𝑒𝑟𝑟𝑜𝑟,𝑦

Offset effect on angle measurement
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Noise specs
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1x averaging

32x averaging

1x averaging

32x averaging

𝑁𝑎𝑣𝑔 =
𝑁

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑎𝑚𝑝𝑙𝑒𝑠
= 

0.14

32
= 0.025 𝑚𝑇

Increasing averaging interval reduces noise but also reduces maximum sampling frequency!



Effect of noise on linear distance measurement
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Effect of noise on angle measurements
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Sensitivity linearity error
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Summary

• Errors that affect magnetic field 

measurement accuracy: sensitivity error, 

sensitivity mismatch, offset error, noise, and 

linearity error.

• Noise error may be able to reduced by 

averaging multiple samples at the cost of 

reduced sampling frequency.

• Sensitivity error, sensitivity mismatch, and 

offset error can be calibrated out.

– Requires additional work, especially if accuracy 

across temperature must be maintained.

– Linearity error and magnetic noise may affect 

effectiveness of calibration. 

– May not be necessary if 3D Hall sensor has good 

specs for these parameters.
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TMAG5170 2D Angle Error Calculator Tool
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To find more magnetic position sensing technical 
resources and search products, visit 
ti.com/Halleffect


