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Stepper Motor Back EMF

What is back EMF?

Back EMF In a stepper motor

Using back EMF for diagnostics
Summary / Q&A




What is Back EMF?
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Image by Florida State University, micro.magnet.fsu.edu




Stepper Motor Construction

ceramic permanent
magnet rotor

permanent magnet
rotor: 96-pole

® - 1 coil ® - 2 coll
L 8-pole stator
Images from www.allaboutcircuits.com

Permanent Magnet Stepper Motor Hybrid Stepper Motor




Back EMF in the Stepper Motor
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Driving a Stepper Motor
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Winding current can be modulated
So it approaches sine and cosine
waveforms.
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Effect of BEMF on Winding Current

Power Source =

VSRC ——

Il

Series Inductance
Ls
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Rs

Back EMF

VBEMF

V = L*dl/dt




Effect of BEMF on Winding Current Low Voltage

1% Can stack full step
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Effect of BEMF on Winding Current

1% Can stack full step 200pps

High Step Rate
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Rotor Stalled

Effect of BEMF on Winding Current

11 Can stack full step 200pps stalled
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Constant Current Drive
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Effect of Supply Voltage on Constant Current High Voltage
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Effect of Supply Voltage on Constant Current Low Voltage
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Constant Current & BEMF
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onstant Current & BEMF
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Using Back EMF Information

Back EMF vs. Speed
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Measuring the Back EMF
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Back EMF Measurements vs. Rotor Speed
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How to Measure BEMF?
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Stall Detection
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MP6602 Stall Detection
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Low Step Rates
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Load Torque Estimation

Unloaded Loaded
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Load Torque Estimation via BEMF Measurement

No Torque Moderate Torque Near Stall
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Load Torque vs. BEMF
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« Stepper motors have back EMF, like any permanent magnet
motor

« Back EMF effects the winding current, and the ability to step the
motor at high speed

« Back EMF measurement can be used to provide stall detection,
and In some cases provide diagnostic information




Q&A

Please submit questions through the “Q&A” menu option in
the Zoom app

This webinar and others will be available for on-demand streaming at:

MonolithicPower.com/webinars




