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System calculation 
for precise angle 
measurements
TI Precision Labs – Magnetic sensors

Presented and prepared by Scott Bryson
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Ideal inputs

Mismatched inputs
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System error sources
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Additional sources of error:

• Magnet tilt (wobble)

• Magnet centering

• Sensor alignment

• Measurement noise
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Magnet tilt
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Magnet centering
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Magnet centering
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Magnet centering
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Sensor alignment
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Sensor alignment
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Calibration - Linearization
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Calibration - Harmonics
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Calibration factor = σ + σ𝑖=1
𝑛 𝛼𝑖 ∗ sin 𝑖 ∗ 𝜃 + 𝛿𝑖

𝜎 = fixed angle offset

𝛼𝑖 = harmonic magnitude scalar

𝑖 = harmonic number

n = number of harmonics to correct

𝜃 = output angle

𝛿𝑖 = harmonic phase offset
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Noise
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To find more magnetic position sensing 
technical resources and search 
products, visit ti.com/halleffect.


