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Basics of trapezoidal commutation 
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+ Low Cost 

+ Simple to implement 

+ Less processing power 

+ High speed applications 

– Electric and acoustic noise 

– Torque ripple 

 

 

 

 



Basics of trapezoidal commutation 
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Sensored trapezoidal commutation 
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6-Step trapezoidal control using hall sensors 
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Sensored trapezoidal commutation 
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Rotor Position Sensing Output State 



Sensorless trapezoidal commutation 
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6-step trapezoidal control using back-EMF 
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Initial Position Detection (IPD) – detect initial position 

without rotation 

 

Rotor Align – Rotor aligns to known position, sometimes 

causing reverse rotation at startup 

Back-EMF waveforms for 3-phase system 
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To find more motor driver technical 
resources and search products, visit 
ti.com/motordrivers 
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