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* 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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Stepper Motor Construction
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Driving a Stepper Motor
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Back EMF in the Stepper Motor
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Effect of BEMF on Winding Current

Power Source
VSRC

Il

Series Inductance
Ls

Series Resistance
Rs

Back EMF

VBEMF

V = L*dl/dt

,’|



Effect of BEMF on Winding Current Low Voltage
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Effect of BEMF on Winding Current
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Rotor Stalled

Effect of BEMF on Winding Current
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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

" LAy Y
I,r.:-ﬂ.-,.\'.f.f..l.-.J.f.,l\.r.‘\.i_r-.;u_i A AN YAt apifabia iy A VT A rhs b A A
|

y -',r\.'-g‘l'.f'r""'}".w Wi 'h.wl'l»_g(l,ﬂlp|,-‘z|-)||!-"') b yparin fa

( &I 9.0V/div 1MQ By:20.0M ] |n-"- /112mA (1.0ms 200.0kSls 5.0ps/pt
TS 800mA/div imMQ By:20.0m . - Single Seq
- 1 acqs RL:2.0k
Auto  May 23, 2022 14:24:03

Yellow: Voltage Green: Current




onstant Current & BEMF
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Using Back EMF Information
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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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Detection
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MP6602 Stall Detection
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Low Step Rates
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Load Torque Estimation
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Load Torque Estimation via BEMF Measurement
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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
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